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PREFACE 


I published in the Journal of the Eojal Asiatic Society 
of Bengal, Letteis, in the years 1988 and 1939, the 
following five papers . — 

(i) Some Astronomical Eefeiences from the Maba- 
bharata and their Significance in Vol JI', No 10 

{ii} Bharata-Battle Traditions A Published 

{in) Solstice Days in Vedic Literatuie / in 

{iv) Madhu-vidya or the Science of Spring t, Vol IV, 
(u) When Indra became Maghavan J Nos 15-18 
The last foui of the above papeis weie kindly communi- 
cated to the Royal Asiatic Society of Bengal by Prof. 
M N. Saha, FES, who had found in these papeis methods 
and results in Ancient Indian Chronology which deserved 
encouiagement It was at his suggestion that I submitted 
to the authoiities of the Calcutta University, in a lettei 
dated the 23rd August, 1939, a scheme for publication of a 
research work on Indian Chionology. The University very 
kindly sanctioned my scheme in then Minutes of the Syndi- 
cate, dated the 30ih Septembei , 1939, and appointed Mr, 
Nirmalchandra Lahiii, M A , to assist me in my research 
work Undei the veiy favourable conditions thus created 
by the Univeisity I took up work under the scheme from 
Nov , 1939, which was finished by July, 1941 in the form 
of the present woik named “Ancient Indian Chronology,” 
The five papers mentioned above formed the nucleus of 
the present woik The last foui of the above-named papers 
were noticed in the famous British Science Journal, 
“Natuie” in Vol 145, Jan., 6, 1940, in the Section of 
“Eeseaich Items,” undei the caption, “Some Indian 
Origins on the light of Astronomical Evidence” which is 
quoted at the end of this woik 

I have earned on the lesearches embodied in the present 
•work in the spiiit of a sincere truth seekei If I have been 
led by any bias my critics will kindly correct me and point 
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out the same to me I have not hesitated to leject some 
of my formei findings when fuithei study and new light 
received therefrom justified such action I trust my woik 
will be continued by other Indian researchers in the same 
line in future 

I have to acknowledge my indebtedness to the works 
of the late Piof JacobP, Tilak^ and Dlksita®* on Vedic 
Chronology To the woiks of Tilak and Dlksita I am 
indebted foi many refeiences from the Vedas, but in many 
cases my ihterpretation has been diffeient fiom theiis 

I have also to acknowledge with thanks the sympathy 
and help with which I was received by Mm Vidhusekhara 
Sastri, late Asutqsh Professor of Sanskiit, Calcutta Univer- 
sity and his colleague Mm Sitarama Sastrl, whenever I 
approached them as to the couect interpretation of Vedio 
passages To Prof Dr. M N Saha, F.R S , I am indebted 
for constant encouragement and help in the matter of 
making many books accessible to me and for many helpful 
discusssions and criticisms I have to express my thanks to 
the authorities of the Calcutta University, and specially to 
Dr Syamaprasad Mookeijee, M A , B L , D Litt , Bai.-at- 
Law, M L A., late President of the Council of Post- 
Graduate Teaching in Arts, for cieating this facility foi me 
to carry on ray researches 

Finally I have to pay my tribute of lespect to the 
memoiy of the late Sir Asutosh Mookerjee, the mspirer 
and organisei of leseaich studies at the Calcutta University, 
and of the late Maharaja Sir Manindiachandra Nandi, 
K C I E., of Cossimbazar, the donoi of the fund created 
for Research woik m Indian Astronomy, from which was 
met the major expenses in carrying out the researches. 

Calcutta, October, 1947. P C Skngupta. 

* (>n Iho Ditc o' thr Rg\cd3 * — Indian Antiquary, I ol xxm, pp 151 169 

1 ‘'The Orion’ bi B G Tihk, Poona 
’ nWl by & B Dlksita, Poona 
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The word ‘ chronology - meant apparent dating only, 
from the 16tb centuiy of the Christian eia. The word has 
now come to mean ‘ the science of computing and 
adjusting time and periods of time, and also of recording 
and arranging events in order of time , it means com- 
putation of time and assignation of events to then correct 
dates ” ^ In the present work, it is the science of 
Astronomy alone that has been brought into requisition in 
ascei taming the dates of past histoiy of the Hindus, both 
of the Vedic and of later times. The data for dates 
arrived at fiom 4170 B.C to 625 B C have been 
derived from the souices which are eitbei of the Vedic oi 
post-Vedic Sanskiit literature. In the section on the 
Indian eias, they have been derived chiefly from the 
arch aeologi cal sour ces . 

Now, chronology is based on the interpretation that we 
may put to any statement which is derived either from the 
literary or epigiaphic souices Whether the interpreta- 
tions accepted m the present work aie justifiable, is a 
point that is to be decided by the author’s critics So far 
as he is concerned he has this satisfaction that he could 
not find any better mteipietations than what he has 
accepted of the astronomical references which he could 
discover and use for the present work It is made up of 
the following sections, viz , the Date of Bhaiata Battle, 
^tbe Vedic Antiquity, Biahmana Chronology, and on the 
Indian Bras It has not been possible to ascertain any 
dates from any other '3iauta Sutras excepting those of 


* The New English Dictionary 
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Baudhayana, Katyayana and Apastamba. The Grliya 
Siitras do not present any new indication of dates. 

The results of the findings may be biiefly stated thus — 
The date of the Bharata Battle has been proved to have 
been the yeai 2449 B 0., so far as evidences can be 
discovered fiom the Sanskrit liteiature, no other date for 
the event is now possible The antiquity of the Egveda as 
shown in the chapters of the book extend from 4000 B C 
to perhaps 2450 B C. The Athaiva A^eda indications also 
point to dates from 4000 B C. to about 2350 B C , viz., 
the time of Janamejaya Pariksita, while the different 
sections of the Yajur-veda show a range of dates beginning 
from about 2450 B 0 

As to the Brahmanas and Crania 3utras, they aie books 
on rituals only and as such they cannot belong to the 
same antiquity as the Vedas themselves, more specially the 
Eg-veda The lange of dates obtained for this type of 
works extends fiom about 1625 B 0 to about 630 B.C So 
far as my studies go, the Yapaverla itself is more oi less a 
Bralmana or a work on rituals. The Brahmanas as a 
rule record the traditional days foi beginning the' sacrifices 
which indicate the earliest date of about 3550 B C Such 
statements, hoivevei, cannot give us the dates of the 
Brahmanas which lecord them. 

The 3raiita Sutras generally aie ciude followers of 
earlier rules as to the beginning of the year, the same 
remarks are applicable to all the Gihya Sutras. The 
Jyauiisa Vedangas indicate a date oi about 1400 B C. In 
the section of the Indian Eras, it has been shown that the 
Buddha’s Nirvana era should be dated at 544 B C , if the 
eclipses spoken of in the Samyuhla Nikaya can be held as 
real events happening in the Buddha’s life time It has 
also been shoiMi that the vero year of the early Kharosthi 
inscriptions, should be taken as the year 305 B C , the era 
itself may be called that of Selukus Nikator , the ^ero year 
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of the later Kharosthl insciiptions oi of Kaniska’s era was 
80 A.D. ; while of thecuirent Sakaerathe Zero year is 77-78 
A.D, It has been shown in the chapter on the Samvai or 
Malava era, that it was staited fiom 57 B C. which is 
reckoned as the yeai 1 of this era. An attempt iias been 
made to show why the 3 ^eais of this eia are called Kita 
years. The Zero 3 ’ear of the Gupta eia should definitely 
be taken as the year 310 A.D. or 319-20 A D., or the 
Saka }ear 211 as recorded by Alberunl. The date of 
Kalidasa has been ascei tamed as the middle of the sixth 
century of the Giiristian era. The modern RCimdyana may 
be dated about a hundred years eailier than the time of 
Kalidasa. 

One point that I specially want to emphasise is this . — 
The date of a book may be much lalei than the date of an 
event/vhich it lecords The Kfima stoiy is ceitainly much 
oldet than the time of the Pandavas, but the modem woik 
Rdvidyana cannot be dated eailier than about 400 A.D 
The dale of the Bhaiala Battle is 2fl9 B C., but the book, 
the present Mahdbhdrafa must be dated about 400-300 B C 
The Vedic antiquity runs up to 4000 B.C , but the date 
when the Rgveda was wiitten in the foim m winch we get 
it now, must be dated much latei. To ascertain this later 
date IS perhaps not possible. The points to be settled are® 
(1) When did the piesent highly scientific Indian alphabet 
come into being ^ (2) What alphabet was in use amongst the 
Hindus for recording their Vedic songs and othci literature? 
(3) What weie the earliest vocal foims of the woids used 
in the Vedas ^ We theiefoie conclude that the antiquity 
of the Vedic cultuie is one thing while the date of the 
present Rgveda is another, the date of the ^hfirata Battle 
IS one thing while the date of the modern Maliabhaiata is 
anothei, the date of Rama oi the Rama stoiy is one thing 
while the -date of the modem Ramayana, is anothei. The 
present work has thus pnncipally aimed at ascertaining 

B-J408B 
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the dates of the events and of cultuial tiaditions, but it is 
hoped that the findings in some cases have led to the year 
of the books concerned 

As to the antiquity of the Indian scientific alphabet, it 
can be traced to Yaska’s Niiukta and to the Grammar of 
Panini Yaska and Panini are names of rsis in the 
Baudhayana Sutra If the date from lecorded 

tradition for this work can be correctly assumed as about 900 
B C , the dates of the lexicon maker and of the grammarian 
would be about 1000 B C If, however, the date of the 
Baudhayana needs a lowering by about 350 yeais, theie 
would be coriesponding lowering of the dates of Panini 
and Yaska 

Of the dates ascertained, the following dates, viz , 
(a) 3028 B C , 26th of July, for the solar eclipse as spoken 
of m the Eg-veda and (b) 2449 BO, foi the year qf the 
Bhaiata battle do not admit of any raising oi lowering 
according to my mteipietation of the astionomical lefeiences 
on which they are based In this range which is practically 
the same as between 4000 B C to 2450 B C , the Rg-veda 
was developed — I mean the sfiktas oi songs weie composed 
and transferred to successive generations by word of mouth 
principally We cannot be sure of the art of wilting was 
“developed in this period Even if we assume that some sort 
of wilting was invented in this period, the alphabet used 
could not be the same as the most scientific Indian alphabet 
as we have it now’ In all epigraphic evidences from the 

* Prof K C Cliaftcrjee of tbc Allahabad UDivaraity h of opinion that the 
follouing TC, rtt , — 

q>asf«»* qi’ET- 

II M X 7i,4 

" One (rnanl indeed seeing epceeb boa not scon her , another (man) hearing her 
ha» iio‘ heard her , but to another she delivers her person as a loving wife vrell-aitjred 
prcjcntg herself to her hnsband ' — (W'llson) shows (Poona Onentalisti Vol J, No 4 
p 4" IT ) that the art of writing was known in Vedio times 
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Asokan peiiod up to the most recent times it is the same 
alphabet that is used, only the forms of the letteis are 
different , we have either the Brahml oi the Khaiosthi oi 
some othei foims of the letteis The question naturally 
rises (1) was theie the existence in India of a different 
alphabet with diffeient foims befoie the Biahml alphabet 
with its forms was invented ^ (2) does the modern Indian 

alphabet truly lepiesent the sounds of the oiiginal Vedic 
woids ^ As for instance, we now read as 

Rksamani, as Rdstiam etc. The question laised 

can be ascertained only by epigraphic evidences that may 
be discovered in future 

Date of the Bhaiata Battle and the Vedie Antiquity 

It has been said above that the Egveda assumed its 
modern size fiom about the yeai 2450 B C , time of the 
Pandavas It is known to all Vedic scholars that Angiiasa 
Krsna was the author of the foui suhtas oi' hymns, viz , 
M, Vni, 63 , M X, 42-44 of the Rgveda. In the 
Ghandogya Upanisat,^ we have it that Devakiputra Kisna 
was a pupil of Ghora Angiiasa It appears that the Maha- 
bharata heio Kisna himself, may piobably be the author of 
the above-mentioned foui suktas of the Rgveda We read in 
the Maliabhdiaia that the foui Sdingakas who saved them- 
selves from the conflagration of the Khandava foiestsjbytheii 
players to Agni, the god of fire, aie named Jantdii, Drona, 
Sdnsrkka and Stamhamitia The same Sdingakas appeal 
to be the authors of the sukta in the Eg- Veda, M X, 142 
Again Tuiakavaseya^ the piiest of Janamejaya Pariksita 
was very probably the son of Kavasa. Kavasa® was formerly 
a Stidra by caste but attained the honouied position of a 
Brahmana in life This Kavasa m as' the author of the 

1 Cbandogya Upamsat, III, 17 6 

® Ailareya Brahmana, Cb 39, 7 

^ Aitareya Brahmana, Ch 8, 1, 
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suktas 01 hymns m the Eg- Veda, M X, 30-34 All these 
consi delations lead us to conclude that the latest portions o£ 
the Eg- Veda weie composed at the time of the Pandavas 
(2449 B C j, when accoidmg to tradition the Vedas were 
subdivided into Rk, Sdma ahd Yajus, and the author of 
this division was Vyasa the common ancestor of the 
Kauravas and the Pandavas The Atharva Veda, in my 
opinion, records tiaditions which aie as old as of the Eg- 
Veda itself, as may be seen fiom Chapters VIII, X and XI 
As this Veda (Atliaiva) says ^ oi “that 

the (southerly) course is at the Maghds in my time” 
and ^ Tjf TTSi: ^ or “ that man 

prospeis well in the kingdom of Paiiksita,” I understand 
that the time indicated is between 2449 to 2350 B 0 Thus 
accoidmg to the evidences cited above, the Atharva Veda 
also was completed about the time of the Pandavas 

Vedtc Antiqwiy and the Indus Valley ciiihsaUon 

In the Eg-Veda we get the following references to the 
Aisnadevasl : — 

(a) M. VII, 21, 5 — 

^ m ^ ^ i 

5^''^ 5t: II 

“Let not the Eaksasas, Indra, do us harm let not 
the evil spirits do harm to our progeny, most powerful 
India , let the sovereign loid (Indra), exeit himself (in the 
restraint of) disorderly beings, so that the unchaste {Bisna- 
dcias) may not disturb our rite.’- (Wilson) 

{h) M X, 99, 3 — 


II 

» Atlnna Veda, XrX 7,2 
* /6tc?, XX, 127, 10 


^ WTSmTcTTtr^tUJT 
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Going to the battle, marching with easy gait, desiring 
the spoil, he set himself to the acquisition of all wealth 
Invincible, destroying the Phallus- worshippers 
he won by his piowess whatevei wealth (was concealed) 
in the city with bundled gates ” (Wilson) 

It appears that these Phallic-worshippeis weie a rich 
people living in laige cities, which were raided by the 
worshippbis of Indra and other Vedic gods and carried 
away a iich booty These 3iinadevas were probably the 
same who founded the cities of Mohenjodaro and Haiappa 
and lived also in the land of the seven livers (the Punjab) 

In the Maliahharaia again we have many refeiences 
which show that Raksasas, the Asiiras and the Aryan 
Hindus had their Kingdoms side by side. In the Vana 
parva oi the Book III of the Mahdbhdrata, Chapters 13-22 
give us a desciiption of the destruction of the AatibhQ. Purl 
by Kisna This may mean the destruction of a city like 
Mohenjo-daro I mention the above references with which 
I came across in my chionological survey of the Vedas and 
the Mahabharata They have been noticed by others 
before me, but furnish no data for any chronological finding 
by astionomical methods 


Date of Rdma oi Rdma Story 

In the present woik it has been ascertained that the date 
of the Bhaiata battle is 2449 B.C It may now be asked 
“is it possible to find the time of Kama astronomically?” 
The answer I have to give is a definite “no.” If the Puranic 
dynastic lists may at all be thought leliable, in the Vdyu 
Purdna (chapter 88), we have, between Rama and BiJhad- 
vala, a reckoning of 28 generations till the Bharata battle, 
and the Matsya Puidna (chapter 12) lecoids 14 generations 
only, while the Visnu Parana lecoids 33 generations 
between Rama and Bihadvala. If we put any faith in the 
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Vayu list the time of Eama becomes about 700 yeais piior 
to the date of the Bharata battle, i e , about 3150 B C 

It may be asked why have I not attacked the problem 
of finding Rama’s time fiom the horoscope of bis birth 
time given in the modem Rdmdyana ^ The problem was 
dealt with before me by Bentley in the year 1823 A.D and 
his finding is that Rama was born on the 6th of April, 
961 B C ^ — a result w'hich is totally unreliable 

(1) The 12 signs of the Zodiac spoken of in the 
Rdmdyana in this connection, were not introduced in Indian 
astronomy before 400 A D 

(2) The places of exaltation of the planets weie settled 
onlj when the Yavana astrology came to India of which 
also the date can hardly be piior to 400 A.D. 

(3) Bentley’s finding also does not give us the positions 
of Jupifei and Mars as stated in the Rdmdyana leference 

(4) The Rdmdyana statement of Rama’s' hoioscope is 
inconsistent in itself Rive planets cannot be in their places 
of exaltation undei the circumstances mentioned therein, 
as the sun cannot be assumed to have been in the sign 
Anes. This ought to be clear to any astiologer of the 
present time 

(5) Bentley has not established a cycle for the re- 
petition of the celestial positions, or has not even shown 
that his was a unique finding Even then, as stated 
before, his finding is not satisfactoiy, and admitted as such 
by himself 

(6) Puither the discoveiy m India of the seven ‘ planets’ 
could not have taken place within the truly Yedic period, 
t.e., from 4000 B C to 2500 B C. 

* Bentley's Hinilu ABtronotny, psge 13 1/ ID Svraivi Kannu Pjllai jb bis Work 

“ An Indnn Kpbemens,” pp 112 120, liarjng assumed that in Itaraa's horoscope, the 
sun was in Aries, moon in Taurus. Mars in Capricorn, Jupiter in Cancer and Saturn 
in Libra, arrived at the year 901 B C , and the date 18 Marcli 31 of t'lc year This 
18 n!«o iroiKiisible as cilctilatians are^ba'ed on the S Siddlnnta He also behcrei 
that borcKopc rrat unreal ^ 
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In the Vedic time only four of the ‘ planets ’ were discover- 
ed, mz , the sun, moon, Jupiter and also perhaps Venus The 
planet Venus was veiy piobahly known by the names Vena,^ 
Vena ^ oi the Daughter of Sun {i e., ^ffrTT ^ or 
who was mairied to Moon, and the Alvins carried her in 
their own car to the groom At the time of the Bharata 
battle, however, we find that Saturn was discoveied and 
named but confounded with Jupiter Mars is called a ‘ cruel 
planet - but not given a name Even Meicuiy is named as 
the “ son of Moon.” (vide pages 30-32) When in later 
times ^ (i e , later than 400 A D , probably), the sacrifices 
to the * nine planets ’ were instituted, the appropriate 
veises selected foi offering libations to these ‘ planets ’ were 
rcas (1) “ etc ”, for the saciifice to the sun from 

the Egveda, (2) “ etc ”, for the sacrifice to the 

moon and it is sacred to the moon or soma, (3) 

etc.”, for Mais, which is sacred to Agm or fire-god, 
(4) etc foi Meicuiy, which is also sacred 

to Agm, (6) “ etc ” for Jupiter which 

is sacred to Jupiter, (6) ^ etc ”, for oblations to 

Venus and this is sacred to Pusan, (7) ‘‘ etc.”, for 

oblations to saturn, but the ic itself is sacred to the water 
goddess, (8) “ ^i?TT etc.”, foi oblations to the as- 

cending node, and which is sacred to Indra and (9) 

for the descending node’s oblation and is also sacred to 
Indra It is thus clear that the appiopriate rcas for 
oblations to Sun, Moon and Jupiter only could be found 
fiom the Vedas as to the rest of the ‘ planets ’ the 
suitable rcas for offering oblations to them, could not be 
found out from the same source 

Thus in the truly Vedic peiiod there is no evidence 
foithcoming which would show that the * planets Mercuiy, 
Mars, Saturn and the Moon’s nodes weie discovered.’ Late 

^ M 1, 14, 2 2 M X 8 23. 1 SMI. 116, 17 

* X, 47,813 s Matsya Porana, Chapter, 93 
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Mr S B Dikshita’s finding on this point is also the same 
as mine and the reader is referred to his gi eat woik iTnCTt^ 
pp 63-66. (1st Edn ) 

Hence the conclusion is inevitable that when we meet 
with a statement like the above as to the hoioscope of the 
birth time of Eama or of Krsna, we can nevei believe it. 
It is a mere waste of eneigy to tiy to find the date of birth 
of Rama or of Kisna fiom such a statement, which is 
tantamount to saying that whenevei a great man is born 
four or five planets must be in their exalted positions ” In 
scientific Chronology such “ poeto-astrological effusions” 
cannot have any place 

If we want to find the time of Rama or of Krsna, we 
have to depend on a well established date of the Bharata 
battle, and then fiom Puianic oi other evidences try to find 
these times. We have already said that if the PurantG 
dynastic list can be believed, the time of Rama should be 
about 3150 B C 


Date of Krsna’ s Birth 

\ 


Similarly if we believe in the statement that Krsna was 
born on the last quarter of Sravana, on which the moon 
was conjoined with the Rohinl {Aldeharan), ^ then using 
the further condition that the Bharata battle was fought in 
2449 B.O , we can show that Kisna was born on July 21, 
2501' B C. For on this day at C M K or 5-8 p.m 
Kuruksetra mean time — 


Mean Sun=98‘’21'49" 

„ Moon=359°51'lC'/ 
Lunar Perigee =222‘’31'53" 

A Nodc = 33'’52'44'' 

Sun’s Apogee =2b°10' 48" 
Sun’s eccentncity=« 01834012 


Thus — 

Apparent Sun=9G°23' 
,, Moon=4‘’o0' 

Aldcbaran-l^Sy 


m n 
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The moon was conjoined mth Aldeharan about 10-34 p m. 
Kuiuksetia mean time, the moon had a south latitude 
2°30' and Aldebaian’s south latitude was 5°28'. The moon 
and Aldebaian weie sepaiated by about 3° only. Thus at 
midnight the conjunction of Moon with KohmT {Aldeharan) , 
was a beautiful phenomenon to obseive 

If, however, we pm any faith in the following statement 
as to the horoscope of Krsna’s biith-time as it is given in 
a work on Jyotisa (Astiology) named — 
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“ In the places of exaltation weie the moon^ Mais 
Mercury and Saturn, the ascendant was in the sign 
Taurus and Jupitei was in the place called Idhha (t e , ^rw, 
the eleventh house, the sign Fuccs ) , in the signs Leo, 
Libra and Scorpion weie respectively the Sun, A^enus and 
the Node , it^ was midnight and the day of the 8th Uiht on 
a Wednesday, and the moon’s naksatra was Rolnni — it was 
at this instant that the lotus-eyed peison named Silkisua 
was boin, and that w'as the great Brahman itself ” — We 
readily recognise that this statement w^as a pure invention by 
an astrologer of times much latei than 400 A D 

Bentley attempted a solution of this problem of finding 
date of Krsna’s birth from the above data and w^as led to the 
date 7th August, 600 A D ^ But here as in the case 
of Rama’s horoscope, he did not find the astionomical 
cycle in which this position of planets and the day of the 
week lepeat themselves. 

Fust of all there can be no question of the existence 
of the 12 signs of the Zodiac in Kisna’s time, secondly, 
the reckoning of the days of the week did not come into vogue 

^ Bentley’s Hindu Astronomy, page, 91 
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m India much befoie 484 A D.’ Thiidly the assignment of 
the houses of exaltation to the different planets cannot be 
prioi to 400 A,D The statements of the type quoted above 
are puie astrological concoctions, having absolutely no 
chionological beaiing. 

VediG Ritual Liteiature 

On this head we have (1) the BiahmanaSf^ (2) the l^ianta 
SuUas, (3) Gihya Suhas and (4) the Vedamgas These 
woiks cannot be of the same antiquity as the Vedas 

As to the Biahmanas, they almost all were completed 
aftei the time of Janamejaya Paiiksita, without any shade 
of doubt, the Aitareya,^ Satapatha® and the Gopatha^ 
Brahmanas speak of the Asvamcdha sacrifices performed 
by this prince From w'hat has been shown befoie Janame- 
jaya Pdrilsiia' s time should be about 2413-2389 B C as 
Paiiksit lived up to the age of 60 jears and was crowned 
king, 36 years after the Bharata battle The oldest 
traditional solstice days as recorded in the Brahmanas 
aie such as indicate an antiquity of 3550 B C , and that the 
Yajiirveda was completed about the time of the Pandavas 
7 .C , 2449 B C ^ The oldest tiadition about the winter 
solstice day w'as the full-moon day of PliaJgnna, the next 
ti.idition about the winter solstice day w^as the new^-moon 
day of Mdgha In later times the day of full-moon of 
Phdlquna came to mean the beginning of spring as in 
the i^atapalha and the TaRtirlya Bidlnnanas. The 
date when this was the case has been shown as 756 BC 
as the sniicnoi limit According to the finding in the 
piesent woik, the date of the Jaimimija Brdhmana has come 
out as about 1625 B C , the .’^dvikhydyam Brdhmana (as- 
distinctly separate from the Kau^ltahi Bidhmana, which has 

' ClnpttrXW oa Gupta ( rr , Lrnn Inscription 
I Attare^r lirahmana^ IV p VII, 21 
3 Salapatl a lirahviBna, \III, 5, 1, 1 W'eber’s Fdn , p. ‘191 
1 Gofctha flrUl viana, 11, 1 
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not been brought to light yet) as 'about 1000 B.C the 
Vedangas about 1400 B.C , the Bdiidha^ycind ^rautd SutTdS-^ 
as about 900 B 0 , the Apdstdmhd and Kdiydydna Smutd 
Sulrds about 625 B C These will be found detailed m 
Chapters- XV to XX 

In the present woik, it has been shown ^ that the Vedic 
Hindus could find accuiately the winter or the summer 
solstice day. For this the obseivation of the sun’s ampli- 
tude at suniise most piobably used to be begun before 
the dawn With this method came the invariable conco- 
mitant of the observation of the heliacal using of prominent 
stars at the beginning of the different seasons Thus in 
the earliest Vedic times, the heliacal usings of the Asmns 
was found as the beginning of spring, and that of the 
Maghds as the beginning of the lains ® Some centuries later 
the heliacal rising of \ Scorptoms was used as a mark for 
the beginning of the Indian season of Dews (t e , Hemdnta). 
The Jaimimya and the Tdnclya Brdhmanas speak of the 
heliacal rising of the Delphmis cluster on the wmtei solstice • 
day and the SdinkhaydUd Brahmana of the heliacal using 
of Pollux, at the middle of the yeai oi the summei solstice 
da.y. In the present work I have generally avoided the 
use of statements like — “ Kittikas do not swerve fiom the 
east’’ ® or that the Asmns weie indicative of a direction '* 
There are many things to be considered in this connection . 

(1) whether the statements mean the tiiie eastwaid direction, 

(2) at whfft altitude did the Krltikds oi Ahins show the 

eastward diiection (3) what was the latitude of the 
observer. It_ is of course easy to see that y Taun the chief 
stai of the K'ltUMs and a of the 4s7W5, had then 

' Chapter XIII In the reference quoted in this chapter the method of the 
Bra/i mana refers dire-tly to the summer solstice day, on which the ^cds raised up 
the sun to the highest limit on the meridian 

* Vtde Chapters IV V ' 

® Satapatha Brahmana, II, 1, 2, 3 
< ^Igveda M I ll'l, 3 5 
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decimations = Zero, respectively at 3000 B C and 2350 B 0. 
veiy nearly , but these statements cannot yield a solution x 
of the chronological question involved 

In the section of this work on the Indian Bras, the 
mam results have been already stated One point of very 
gieat importance has been brought to light m the Chapter 
XXV, on the G-upta eia The Indian years before the time of 
Ar}abhata I, were generally begun from the wintei solstice 
day, but after his time gradually the years came to be 
reckoned from the vernal equinoctial day In the Gupta 
era, the years weie originally of Pausa ^uldadi reckoning, 
but after the year 499 A D , some year of this era which 
was different m different localities, began the Gaitra 3u1da 
reckoning Thus one year was a ‘‘ yeai of confttsion” m 
Indian calendar which consisted of 15 oi 16 lunations The 
. Gaitra Sukladi reckoning was thus a creation of Arya- 
bhata I, and all works which show Gaitia Suldadt reckoning 
cannot be dated earlier than 499 A D 

Limitations to the Astronomical Determination 
of Past dates 

In finding the date of the Bharata Battle, the data 
evolved from the Malidhhaiaia weie really — (1) that the 
year m oui own times similar in respect of lum-solar-steller 
aspects to the year of the battle, was the year 1929 A D 
and (2) that the day on which the sun turned north m the 
yeai of the battle coiiesponded in oui time to* Feb 19, 
1930 A D Prom these data it was quite possible to arrive 
at the year 2449 B G as the year of the battje, but still we 
could not be sure that this was the real yeai of the battle 
unless theie was a tradition to support this finding Prom 
a strictly astronomical view point the year arrived at might 
be laised or lowered by one oi two multiples of the 19 year 
cycle ITeic the astronomical finding got a corroboration 
from a lecorded tradition, viz , the Viddha Gaiga tradition. 
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Similarlj^ we could not .be suie that the antiquity of the 
Yedic cultuie is to be dated about 4000 B C , unless we bad 
anotbei event of the solar eclipse as described in the 
Eg-Veda — which according to my inteipietation happened m 
3928 B G , on the 26th July — the summei solstice day. 
Here also we have got other tiaditional evidences from the 
Vedas (specially fiom the Athai va-Veda) and also from our 
calendar on the date foi the hoisting of Indra’s Blag ' 

In Chaptei XVIII on the- time references fiom the 
Baudhayana 3ranta Sfitia, according to the data which I 
could evolve from this woric on the position of the solstices 
and from the rules foi beginning the NaJcsatresti, Panca- 
saradiya, and the Hdjasuya sacrifices, the date has colne out 
to have been 887-86 B C If the position of the solstices as 
indicated in the woik and as undeistood by me is only 
approximate, the date may be laised oi lowered by some 
luni-solar cycle in tropical yeais If this woik, the Baudhd- 
yana had in addition an account of a solai eclipse on a fixed 
day of the year, we could absolutely fix the date It was 
thus possible to fix a mean date only, for the time when the 
data evolved were asfcionomically coirect 

Speaking generally, an astronomically determined past 
date from luni-solar data can hardly be absolutely coirect, 
when it IS further lecalled that theie might be eirois of 
observation Lastly we have to settle whethei what we get 
as the date ascertained ^is to be taken as the date of the woik 
01 the date of the tiadition Astionomy theiefoie can only 
give certain landmaiks, as it were, in ancient Indian Chrono- 
logy, some of which should be subjected to ciitical examina- 
tion by epigiaphic and other scientific methods that may be 
discovered and applied to te'st the findings in this woik. 

Astionomical Constants used 

So fai as the astionomical calculations and the findings 
are concerned, I trust that they aie correct to the degree of 

1 Vide Chapter VII, 
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accuracy aimed at, as m this work the most up-to-date 
astronomical constants have been used thioug'hout They 
are for the epoch Grieenwich mean noon on January 1, 1900 
A.D. and t stands for Julian centuries elapsed from the 
epoch Here 

L denotes the mean longitude of a planet 
(o ,, ,, longitude of its perigee or perihelition 

e ,, ,, ecceutiicity of the oibit 

0 ,, ,, longitude of the ascending node of the 

orbit 

(а) For the sun’s mean elements — 

L = 280*40' 56" 37-1-120602768" 13f + 1" 089t' 

0 = 281° 13' 15" 17-6 6180" 03£-l-l" Oilt^ 

e = 0 01675104-0 000041807-0 0000001267' 

(Newcomb) 

(б) Foi the moon’s mean elements — 
a=283°36' 46" 74 + 1: '32664406" 067 + 

7" 1472 + 0"*00687' 

0 = 334*26' 27"'45 + 14648522 527-37" i77'-0"*0457^ 

0 = 259° r 49 16-6962911" 237 + 7" 487^+0" OOSt'’ 

(Brown) 

(c) For Jupiter’s mean elements 

L = 238° 7' 56" 59 + 10930687" 1187 + 1" 2018672— 

0" 0059267" 

0=12*43' 15" 50 + 5795" 8627 + 3 8025872-0 012367" 
c = 0 04833475 + 0 0001641807-0" 000000467672 

-0 0000000017/2 

(Leverriei and (Jaillot) 

For the mean elements of Mercury, Venus and Mars, 
Newcomb’s and Ross’s equations have been used, while 
those for Saturn, the equations used aie of Leverrier and 
G-aillot The above equations have been taken from the 
ConmiM>ancc Dc^ I'cnips , pp. XI — 11 
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For finding the apparent places of the sun, only the 
equation of apsis has been applied, and for the apparent 
places of the moon only 4 oi 5 of the piincipal equations 
have been applied generally. In the case of the solai 
eclipses, the mean place of the moon has been coriected by a 
maximum of 15 equations. The planetary perturbations 
have not been considered. 

Methods of chionology employed 

The methods of chionology employed in the present 
work will, I hope, be readily understood by scholars who are 
mteiested in this new science In this general introduction 
it seems rather out of place to detail them. These methods 
have developed in me as the necessity for them was felt 
Those of my readers who feel any special interest foi them, 
will find them fully illustrated throughout this work and I 
w'ould specially refei them to the sections on the Date of 
the Bhaiata battle and on the Vedic Antiquity I cannot 
persuade myself to think that I am the fiist to discover them. 
In outline they are * 

(1) Employment of the luni-solar cycles of 3, 8, 19^ 160 
and 1939 sideieal yeais^ as established m this woik. 

(2) Methods of backwaid calculation of planetary 
elements from Jan I, 1900 A.D., G. M Noon 

(3) Method of finding the past time when two selected 
stars had the same right ascension (wheie possible) 

(4) Method of finding an eclipse of the sun in any past; 
age which happened on a given day of the tropical yeai. The 
echpse-cycles established are of — 

456, 391, 763 tropical years and others derived -from 
them ^ 

The him solar cj’cles in tropical years will be found in Chapter IX on the 
Solar Eclipse in the Eg-Veda > , 

^ The details have been shown and jllnstrated both in Chapter IX and the 
Appendix III thereto, 
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For finding a soJar eclipse near to a past date I have also 
found the following cycles in the way in which the Baby- 
lonian Saros IS established in astronomical text books 

They aie — 

(1) 18 Julian years+10 5 days (the Chaldean Saros ) 

(2) 57 Julian years -1-324 75 days 

(3) 307 Julian years -M73 25 days. 

(4) 366 Julian yeais + 132 75 days 

(5) 1768 Julian yeais-{-338 days 

In terms of civil days these cycles are respectively of 
6585, 2n44, 12305, 133449 and 646100 days 

These may prove useful to future researchers in chrono- 
logy, besides the ones stated before 

For facilitating calculations aceoiding to the Indian 
Siddhanfas, the following equations true for the Ardha- 
ratrika system^ will be found very useful ' — 

(a) Surya Siddhanla Almgana (from ^‘creation”) 

= Julian days -b 714401708162 

(b) Kali Ahargana + 5884:Q5~ Julian days 

(c) Kliandaliliadyaka Ahargana -b 1964030= Julian days. 

The luni-solar cycles according to the .constants of the 

Siirya-siddhanta, the Khandakhadyaka and the Aryahhatlya 
are the following — 

3, 8, 19, 122, 263, 385 and 648 Indian solar-years 

Mr Nirmalchandra Lahiri, M A , has worked as my 
research assistant during the preparation of this work, under 
the arrangement made by the Calcutta University as detailed 
m the pieface. He has revised all my calculations, has 
made independent calculations according to my diiection 
and has helped me occasionally with valuable suggestions 

I shall be grateful for any corrections and suggestions 
for the improvement of this w'ork 


Calcutta Scpfcmherj 1947 


P. C. Sn^G^JpTA 



SPECIAL NOTE TO CHAPTER VI 

In this work in finding the past dates by the heliacal 
risings of stars at diffeient seasons, the author was 
under the impiession that the Vedic Hindus were more 
concerned with the beginning of the dawn than with the 
actual heliacal rising of the stai concerned It is foi this 
reason, that it has been assumed thioughout, that the 
sun's depression below the horizon was 18®, when the stai 
was observed neai the hoiizon and not at the exact heliacal 
visibility, which might have liappened some days earliei 
On the other hand it may be held that in some cases at 
least the actual heliacal visibility itself should have been 
taken as the basis foi the determination of the dates This 
of couise may be conceded In the case of the biightest 
star, Mz., Strms or a Gams Majons, the coirect depiession 
of the sun below the horizon at its heliacal visibility should 
be about 10® The Vedic people were peihaps not so very 
accuiate in then obseivation Hence in the case of this 
star, the sun’s depression below the hoiizon should be taken 
at 12° and not 10° at its heliacal visibility This would 
allow for the necessary altitude of the stai above the hoiizon 
-at the time of obseivation so that it might be easily 
recognised ' This would also allow for the uncertainty of 
the horizon being cleai foi obseivation 

In view of the above consideiation the finding of the 
date ofVamadevain Chaptei VI, should be modified Again 
Vamadeva’s statement that the Rbhus should awake since 
12 days have elapsed in their period of sleep m the orb of the 
sun, may oi may not be associated with the heliacal rising of 
the Dogstai as spoken of by Lirghatamas If this association 
is not allowable Vamadeva’s date cannot be found on this 


D— I408B 



XXV] 


ANCIENT INDIAN CHRONOLOGY 


basis If this IS allowed, it may be assumed that the 
summei solstice day w^as piobably estimated fiom the 
correct deteimination of the wintei solstice day 

It thus becomes necessaiy to determine by liow many 
days did the estimated sumraei solstice day, precede the 
actual summei solstice da} It has* been showm on page 
108, that at about 2000 B C the sun’s northerly course 
lasted for 186 days, while the Vedic people held that the two 
courses \\eie of equal duration, each having a length of 
183 days The estimated summei solstice day would be 
3 days befoie the actual summer solstice day Hence 
Vamadeva’s statement of 12 days aftei the summer ‘^olstice 
day as estimated would mean a day 9 days aftei the summer 
solstice day The sun’s longitude should be taken about 
99° and not 102° as used in Chapter VI The sun’s 
depression below the hoiizon should be 12°, and co, the 
obliquity of the ecliptic at 2100 B C =23°56T5" 

Hence sun’s light ascension =99°49 'j 2" the sun’s 
declination =23°27'30'' It would follow that — 

a) /.ZPS = i20°o8'9", (2) 7 E = 68°o1'43", (3) the angle 
0 = 54°17'2r, (4) rO = 84°9'24", (5) OL=36°28'22" and 
(6) yL==47°40'52" as shown and named in the figure in 
page 87 Sinus’s mean' longitude foi 1931 being 103°8', the 
inciease in the longitude of the star till 1931 becomes 55°27', 
uhich shows the date of Vamadeva to be about 2100 B C. 
This seems to be a lesult haidly acceptable Vamadeva in 
the Rgveda, M IV, 15, in verses 7-10 invokes the fiie-god 
Agni to bless the Kumaia Sahadeiiia (son of Sahadeva) 
whose name is SomaJiO According to thePuianas, Sahadeva, 
the son of Jaiasandha, was Killed in the Bbaiata battle, and 
Ins son, ihc grandson of Jaiasandha was Somadhi If 
Somal.a and Somadln mean the same prince, the date of 
Vamadeva should be about 2449 B C , which is the date of 
the Bhurata battle accoiding to the finding in this work 
in Chapters T-JH. Vamadeva also speaks of the swift 
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ascending ’ brilliant 'emblem of Agm' (i e , Krttikas) as 
stationed on the east of the earth (M IV. 5, 7) Assuming 
the star Alcyone of the KrUtkds was seen at Rajgir ('2o°N) 
at and at an altitude of about 7°30' (oi 8° due to refiaction) 
on the pi ime- vertical, the date comes out as 2444 B.C At 
this altitude also the swift ascending stage may be admitted 
It is quite unintelligible, how Prof Piey, fiom the same 
data assumed that the stai was on the piime-vertical at an 
altitude of 30° and thus ariived at the date 1100 B C 
(Winternitz’s History of Indian Literature, Vol I, page 298) 

The heliacal visibility Iif the star is really indicated by 
what rsi DTighatamas says , we may therefoie try to 
determine the date of Diighatamas It is the tradition of 
N. India, that the cloudy sky peisists foi 3 days after the 
summei solstice day, the period being called amhuvacl or 
cloudy days We therefore take the following data foi the 
heliacal visibility of the Dogstar in Dirghatamas’s time — 

(a) Sun’s longitude =93°, (6) the sun’s depression below 
the horizon at the heliacal visibility of the star = 12°, (c) the 
obliquity of the ecliptic =24°1' for 2900 B.C , (d) the 
latitude of the station, Kuruksetra = 30°]N 

Now the sun’s right ascension = 93°i7', the sun’s 
decimation *= 23 °d 8'54" We calculate as before — 

(1) Z.ZP-S = 12i°18'i6", (2) yB = 61°68'44", (3) IQ 
= 5i°29' (4) y0 = 77°4r7", (5) OL = 41°9'46" and (6) yL 

^ ll-ail 

Translation 

" Maj onr self-parifj-jng praisr, suited to his'glory, and accompanied by worship, 
quickly attain to that omniform (Vaii Dana rc) whose Swift ascending brilliant (oib) is 
stationed on the east of the earth, to mount, like the sun, above the immovable 
heaven ” 

Here in place of “orb” aa supplied by Wilson, the word should have been 
“ emblem '' i e , the KrtUkas {Pleiades) of which the regent is the fuogod 
Vcisoanara or Agm Htnce is our astronomical interpretation, which is echoed m 
the Satapalha Brahmana, KSnda,TL, Ob ,1, 2 3, that tha KflUh&s do not swerve 
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= 36°31'21", (7) the increase in the longitude of Sinus till 
1931 = 66°77' neaily The date arrived at for Dirghatamas 
becomes 2925 B G 

Now the date of the Bhaiata battle as found in this 
work has been 2449 B.C This rsi Dlighatamas was a 
contemporary of King Bharata of the lunar lace according 
to the Aitareya Bmhmana ’ Between Bharata and 
Yudhisthira the dynastic list of the lunar race as given in 
the Mahdhharata (AIBh , Adi, Chapter 95), lecoids 17 reign 
periods of princes of this dynasty The interval between 
the dates stated above is 476 years, which divided by 17, 
makes the average length of a reign peiiod=28 years 
Hence the historical method here corroborates the astronomi 
cal finding 

As to the lemaimng findings in this woik on the basis of 
seasonal heliacal risings of stais, perhaps need no modifica- 
tion specially when the stars are ecliptic and also when 
they are of a magnitude less than the second 

' Aitareya Brahmana, Ch 39, Kbonda 9, 22 

i 

“By thiB Aindra great anointing, Dirghatamas, the son of Mainata, bathed the 
King Bharata, the son of Dusjanta By virtue oi it Bharata, the son of Dusyanta, 
conquered the whole world m all the quarters in his victorions expedition and also 
performed the Afivamedha sacrifice " 

Cf aUo Satapatha Brahmana, Ch 18,5,4, 11 14 Webers Edn , p S95 Here 
no mention is made of the priest Dirghatamas 
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CHAPTER I 

DATE OF THE BHaEATA BATTLE 
Evidence from the Mahahhdrata 

The Bbarata battle is now geneially believed to have been a 
real pre-histonc past event It is on this assumption that we 
propose to deteimine the date of this battle Hitherto no epigra- 
pic evidence leading to this date has been brought to light 
Consequently we have to rely on our great epic the Mahdhharata 
and the Pwanas The description of the fight can be found only 
in the Mahahhdrata while the Pnrdnas definitely indicate that it 
was a real event In this chapter we rely solely on the Mahdhhd- 
rata astronomical refeiences The gieat epic Mahdbhdiata has 
bad its development into the present form, from its eailiest 
nucleus in the form of gdthd ndrahmsls, ? e , sagas or songs of 
heroes In fact the Mahdbhdrata itself is ]aya or a tale of victory, 
so also are the Pnrdnas The next stage in the development of 
the Mahdbhdrata was perhaps in the foim of the works Bhdrata 
and the Mahdbhdrata as we find enumerated in the Ahaldyana 
Grhya Sutra (III, 4, 4) The present compilation began from 
about the time of the Maurya emperors There are in it mention 
of the Buddhist monks and the Buddhists in several places * 
Again one astronomical statement luns thus — 

“ First comes the day and then night, the months begin fiom 
the light half, nahsabas begin with Sravand and the seasons with 
winter ” ^ 

’ Book I, 011 70 || 288J of Idi Parva . 

Book V]I, Ch 45, St 30, which runs thus fs5^r«r 

I Also Book XII, Ch 218, Stanza 31, etc , contains the Buddhist 
dcctrines of rebirth Asiatic Society Edition of the Mahahharata 
2 ^ ^3rr^?T wfu. i 

tsrfsiTR?? IKll 

Aivaviedha, Ch 44 St 2 
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In 1931 A D , the celestial longitude of Sravana {Allan) was 
300° 48' 9" According to the modern Siirya Suldhantd, the polar 
longitude of this star is 280°/ while Brahmagupta in his Brdhtva- 
sphiita Sxdihdnta quotes its earlier polai longitude as 278° * 
Hence according to the former work, the star Sravand itself marks 
the first point of the nahsafra and according to the latter, the 
xiaksatra begins at 2° ahead of the star The Mahdbharata stanza 
quoted above shows that the winter solstitial coluie passed through 
the star AUati {Sravam) itself or through a point 2° ahead of it, as 
the season winter is always taken in Hindu astronomy to begin 
with the wintei solstice The passage indicates that winter began 
when the sun entered the nalisatra Sravand It shows that the 
star Allan bad at that time a celestial longitude of 270° or 268°, 
the latter according to the Brdhmasplnda SuJdhdnta The 
present longitude of Allan may be taken as 301° nearly The 
total shifting of that solstitial point has now, therefore, been 31°, 
which indicates a lapse of time = 2232 years This n eans the 
epoch to be the year 297 B C If we accept Biahmagupta’s 
statement for the position of this stai, the date is pushed up to 
441 B C Hence there is hardly any doubt that the Mahdhhthaia 
began to be compiled in its modern form from 400 to 300 B C ° 
Before this as we have said already, theie weie known two books 
the Blidrata and the Mahubhdrala as mentioned in the 
Abvaldyana Orhya Sutra * The great epic, as we have it now, 
has swallowed up both tlie eailier works, and the oldest strata in 
It can be found with gieat difiSciilty The piesent book is in itself 
in the most discursive form Whenever a topic is raised, it is 
dilated m a way which is out of pioportion to the real story of the 
P'lndava victory In this way ‘-onie of the stanzas of the old saga 


Siiryii SiiUDiunta, Mil, 1 
Drahvuisphiila SuUIhOnta, Cii X, J 

5 f/ S n Ditmto B oatfn 3in3, p in, 2nd edition He esliinatag the 
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have got displaced from ibeir propei settings, as many details 
came to be woven often uncouthly, into the stoiy 

The Tune References from the Mahabhniala 

We shall now try to set forth some of the time references as 
found in the present Mahabharaia which we undeistand to be the 
oldest, and which lead to the determination of the yeai of the 
Bharata battle 

In these references quoted below, the days aie indicated by the 
position of the moon neai a stai No mention of titlix is made 
We shall have the distinct references to the Astahds, Amdvasyds 
(not amdvasyd'^ or the period of moon’s invisibility, and Paiiina- 
mdsls 

Nahsatras in these refeiences mean most probably single-stars 
or stai groups In later times of the Veddngas tbeie are indeed 
recognised 27 naksaiias of equal space into which the ecliptic was 
divided, but we do not know the exact point from which this 
division was begun It is, therefore, safer to take the naJesairas 
to mean stars oi star groups m this connection 

The Mahabharaia astronomical refeiences which we aie going 
to use for determining (he yeai of the Bbaiata battle, are casual oi 
incidental statements, and as such do not diiectly state the time oi 
the position of the equinoxes oi the solstices of the year in which 
the event happened They state firstly the moon’s phases near to 
several stars at some-of the incidents of the battle and secondly 
indicate the day on which the sun leached the wintei solstice that 
yeai We state them as follows — 

(i) In the Udyoga Parva or Book V, Ch 142, the stanza 18 
runs as follows — 

‘ From the seventh day from to day, there will be the period 
of the moon’s invisibility , so begin the battle in that, as its 
presiding deity has been declared to be Indra ’ * 

This IS taken from the speech of Krsna to Kama at the end 
of his unsuccessful peace-mission to the Kaurava court It means 

ut nif . u 

Bk V, Ch 112, fet IP 



i 


ANCIENT INDIAN CHRONOLOGY 


that before the battle broke out there was a new-moon 
near the star /Inf are5 or of which the presiding deity is 

Indra As invisibility of the moon was taken to last two days, 
and only one presiding deity is mentioned, this piesiding deity 
Indra, shows the star Jyesthd near which happened the new- 
moon This new-moon marked the beginning of the synodic 
month of Agmhdyana of the year of the battle 

Again from the fifth case-ending in ‘ saptamdt,' ‘from the 
seventh day from to-day ’ shows that when the speech was made, 
the Astakd or the last quarter of the current month of Kdrttika 
was just over At the mean rate the moon takes about 7 5 days 
to pass from Regulus to Antares Hence in the latter half of 
the previous night the straight edge of the dichotomised moon was 
probably observed as almost passing through the star Regulus 
This formed the basis of this prediction of the coming new-moon 
The moon’s invisibility was thus to begin fiom the 7th day and 
last till the daj following We further leain that while Krsna 
was negotiating foi peace at the Kaurava Court, there was a day 
when the moon neared the naksatia Pusyd (S,i],y Gancn) group, 
from Duryodhana's command which was thus expressed — 

“ He repeatedly said ‘ maich ye princes, to Kuruksetia , 
today the moon is at Pusyd.”^ 

The day on which Ersna addressed Kama was the fouith day 
from that daj 

Hence in the year of the battle, the last quarter of Kdrttika 
took place near the star Regulus and the next new-moon near 
the star Antares which marked the beginning of the lunai month 
of Agrohdyana But the battle did not actually begin with this 
new-moon Por on the eve of the first day of the battle Vyasa 
thus speaks to Dbitarastra — 

(ii) “Tonight I find the full moon at the Krltikds (Pleiades) 
lustreless, the moon became of a fire-like colour in a lotus-hued 
heaven 

' a 3 »t i 
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If there be a ueu-moon at the siar Anlara,, the next full- 
moon cannot be at the star gioup Plemhs At the mean late 
the moon takes exactly 12 days 23 houis or about 13 days to pass 
flora the star Aniarcs to Pletadcs The moon was about 13 days 
old and not full Vyasa by looking at sucli a moon thought the 
night to be Pautnavulsl no doubt, but it was of the Auunwli 
type and not of the type Pdhd, winch was the next night 
Theie aie other lefercnces to shon that the moon could not be 
full on the eve of the first day of the battle 

On the fourteenth day o[ the battle, Jayadratha, Duryo- 
dhana’s brother-in-law, was killed at sunset , the fight was 
continued into the night, and at midnight the Rdh^asa heio 
Ghatotkaca was killed The contending armies were thoroughly 
tiled and slept under truce on the battle-field itself - The fight- 
ing was resumed when the moon rose sometime before sunrise 
How and when the fight was resumed are described in the 
following way : — 

(in) “Just as the sea is raised up and troubled by the rise of 
the moon, so up-raised was the sea of aiinies by the use of the 
moon, then began again the battle, 0 King, of men wishing 
blessed life in the next world foi the destiuction of humanity 
As to the time when the fight nas resumed we have the 
statement 
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(w) “ The battle was resumed when only one-fourth of the 
night was left ” ’ 

Here ‘ one-fourth ’ must mean some small part as we cannot 
thjnk that they could exactly estimate ‘ one-fourth of the night ’ 
Thus the moon rose that night when only a small part of it was 
left, and the description of the moon as it rose was 

(v) “ Then the moon which was like the head of the bull of 
Mahadeva, like the bow of Cupid fully drawn out, and as pleasant 
as the smile of a newly married wife, slowly began to spread her 
golden rays ' 

It was a crescent moon with sharp horns like those of a bull, 
that lose sometime before sunrise, and was 27^ days old From 
this it IS clear that the Bharata battle was not begun on the 
new-moon day spoken of in our refeience (i), and on the eve of the 
fiist day of the battle she was not quite full but about 13 days old 
As has been said already the night before the first day of the battle 
was a Paurnamdsl of the A numatt type — it was not Rdha 

On the 18th day of the battle, Kisna’s half-brother Valadeva 
was present at the mace-duel between Duryodhana and Bhima. 
He ]ust returned from a tour of pilgrimage to the holy places 
His wolds were — 

(oi) “ Since I started out, to-day is 40 days and 2 more , I 
went away with the moon at Piisyd and ha\ e returned with the 
moon at 6ravand {Altair)”^ 

Hence on the day of the mace-duel, the moon was near to the 
star A Hair, and at the mean rate the moon takes about 18 days 
and 8J hours to pass from Alcyone to Altair Owing to the 
moon’s unequal motion it is quite possible for her to accomplish 
this journey in 18 days Hence this passage confirms the state- 
ment made above that on the eve of the fiist day of the battle 

' fkwRNymJrt ttvit u^n 
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the moon was near to the star group KrtUkas or Alcyone and that 
she was about 13 days old For— 

From the day of the moon at Pusijd till the day of 

Krsna’s speech to Kama * 3 days 

From that day till the new-moon at A?i/a? cs (Jyestha) 8 ,, 

From the new-moon at Aniares till the moon at the 

KHtiJcds 13 )> 

And the fight had already lasted 17 ,, 

Total 41 days 

The next day was the last day of the battle and was the 42nd 
day from the day when the army of Duryodhana maiched to 
Kuruksetra and Valadeva started out on his tour 

On the 10th day of the battle at sunset, Blnsma, the first 
general of the Kaurava army, fell on his ‘ bed of arrows,’ became 
incapacitated for further participating in the fight and 
expired after 68 days, as soon as it was observed that the sun 
had turned north Yudhisthira came to the battle-field to see 
Bhisma expire and to perform the last rites The Mahdhhdiatu 
passage runs thus — 

{vn) “Yudhisthira having lived at the nice city of Hastina- 
pura for fifty nights (aftei the battle was over), lemembered that 
the day of expiration of the chief of the Kauiavas (i e , Bhisma) 
had come He went out of Hastinapura with a party of piiests, 
after having seen (or rather mfeired) that the sun had stopped 
from the southerly course, and that the northerly course had 
begun 

It is clear that special observation of the winter solstice day 
was made in the year of the battle, as Bhisma was to expire as 
soon as it was observed that the sun had turned north 
Yudhisthira started most likely in the morning from his capital 
to meet Bhisma on the battle-field Aftei the lapse of 50 nights 
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from the evening on which the battle ended he was sure that 
the sun had turned north Hence the day of Yudlnsthira’s start- 
ing out from his capital was the day following the winter solstice 
day When Yudhisthua met Bhisma at Kuruksetra, he (Bhisma) 
thus spoke to him — 

(vtij) “It is a piece of good luck, 0 Yudhisthira, the son of 
Ivunti, that you have come with your ministers The thousand 
rayed glorious Sun has ceitainly turned back Heie lying on my 
bed of pointed arrows, I have passed 58 nights , this time has been 
to me as endless as a hundred years O Yudhisthira the lunar 
month of Magha is now fully on and its three-fourths are over 
This ought to be the light half of the month 

Here the last sentence was a pious wish not materialised In 
our reference (vu) ‘50 nights* and in (lun) ‘58 nights are corro- 
borative of each other A lapse of 50 nights from the end of the 
battle and that of 58 nights from the evening on which Bhisma 
fell on his “bed of aiiows,” both indicate the same day Thiee- 
fourths of Magha became over at the last quarter or the 
Ekasiakd day The time indication is peculiarly identical with that 
of the Brdhmanas The lunar months here used are undoubtedly 
fiom the light half of the month, for leasons set forth below — 

(a) Time from the neu moon at Antaies to the 

moon’s reaching the Rrtiifias or Pleiades 13 days 

Blhsma’s generalship 10 ,, 

Bhisma on death bed 58 ,, 

Total 81 ,, 

(()) From the new-moon at Antare^ oi the beginning 

of the lunar Aqiahayana till its end 29 5 dajs 

The lunar month of Paasa 29 5 ,, 

^ of Iho hinai month of Magha 22 0 ,, 

Total 81 
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Hence the two leckonings aie coiroboiative of each othei If, 
on the othei hand, we assume that the lunar months counted 
heie were from the daik-hulf of the month and ending with the 

light half, the synodic month of Agrahfnjana would be half ovei 

\Mlh the new-moon at Antares From that time till rth of Mdqha 

weie o\er, we could get only — 

(c) Half of Agrahdyava 14 75 days 

Jlontli of Pav<ia 29 60 ,, 

f of Mdghit 22 00 ,, 


Total GG 25 ,, 

The number of da 3 s here counted falls short of the 68 days 
which compiised Bhisma’s generalship of 10 days + 68 days in 
which he was on death bed It is thus evident that the lunar 
months which end with the full-moon and half a month eailiei 
than the new-moon ending lunar months, aie not used in these 
Mahdhhurata references ’ It is also cleai that the Mukdhhdrata 
‘■aye that Bhisma expired at sunset on the day of the last quarter 
of Mdgha So far as astronomical calculation is concerned, we take 
that the sun reached the winter solstice one day before the expiry 
of Bhisma, or that full 49 nights aftei the battle ended, the sun 
reached the winter solstice according to our lefeience (vii) We aie 
inclined to think that in this leference a clear statement occurs as 
to the observation of the wintei solstice day, no matter even if the 
reference (um) be a fiction 

To sum up — In the yeai of the Bbarata battle, theie 
was the last quartei of the month of Kdrttika with the 
moon near about the star Regulus as we have infeired Secondly, 
in that yeai the beginning of the next month of Agrahdyana 

* The oriuioal word in place of SuKla was perhaps Ki ';na and a subsequent redactor 
(hanged the r\ord to to bring out the approved time for the death of Bbrstna 

Xilakanthn, the commentator of the Mahahharala quotes o \erse from the Bharata 
Sautrl, whi(.h also says that ‘ Bhisma was killed by Arjuna on the 8th day of the dark 
half of the month of Maglia see Bhitma Parva, ch 17, stanza 2 In an edition of tlit 
Bharata Savttn the verse runs as Bhisma was killed in the month of Agrahayana 
ou the 8th day of the dark half ’ This of course refers to the day on winch Bhisma fell 
on his ‘bed of arrows’, 58 days after that, » c , exactly one day less than full two 
synodic months beconies the 7th day of darh half of Mdgha Hence also Bhisma 
expired in the dark h ilf of Mdgha and not in the light half 

2-1-108B 
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took place with the new-moon near the star Aniaies or 
JyestM, which is diiectly stated Thirdly, the battle lasted 
till the moon reached the star Altair or Sravaml Fourthly, 
when 49 nights after the battle expired, the sun reached the 
winter solstice We are to understand by the term ‘ Nak^atra ’ 
simply a star or a star-group We should also recollect that 
Bhisma expiied on the day of the last quaiter of Magha and, as 
we have understood, the sun’s reaching the winter solstice took 
place one day earlier 

From these refeiences it is possible to determine the date of 
the Bharata battle. We shall use two methods, but the results 
obtained from both the methods will be approximate In the first 
method we shall, foi the sake of convenience, assume that the 
nearness 0 / the moon to the several stars as equivalent to exact 
equality m celestial longitude of the moon with those stars 
With this meaning of ‘ nearness’ we may derive the following sets 
of data for finding the year of the Bharata battle 

Data for the calculation of the Date of the Bharata hatlle 
by the First Method 

(a) There was a new-moon at the star Antaies, before the 
battle broke out and the sun turned noith in 80 days, ? e , one day 
before Bhisma’ s expiry 

(b) On the eve of the fiist day of the battle, the moon 13 
days old was in conjunction with the Krttihds 01 Alcyone, and the 
sun turned north in 10 + 57 = 67 days 

'c) On the 18th day of the battle, moon 31 days old was in 
conjunction with Sravand 01 Altair and the sun turned noHli in 
49 days 

Calculation of Date by the First Method 

Before we can proceed with oui calculation we note down 
below the mean celestial longitudes of the stars concerned for the 
5 ear 1931 

Star ’ Mean celestial longitude 

Jijesthii or Autares 248° 47' ol" 

K I iiikii or Alnjoiu 59° V 44^ 

01 Aliair 300° 48' ()*' 
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(A) Flora the data (a) we assume, as already stated, that the 
suQ, the moon and the star Aiitares had the same celestial longi- 
tude at that new-moon 


Hence the present (1931) longitude of 


the sun at the new-moon at Aniaics 

o 

CO 

41' 51" 

Sun’s motion in 80 days 

78" 

51' 

6<' 

Hence the mean celestial long in 1931 
of the sun for reaching the winter 
solstice of the year of the Bhaiata 
battle 

327" 

39' 

3^ (1) 


(B) Flora the data (h), the moon at the assumed conjunction 
with KitUka or Alcyone was 13 dajs old 


Hence the (1931) celestial longitude of 


the moon at that time was 

59° 

1' 

44" 

The moon was 13 days old and the mean 
synodic month has a length of 

29 539588 days 




the moon was ahead of the sun by 




3b0° X 13 

29 530588 

158" 

28' 

47" 

the sun’s piesent day (1931) mean 
celestial longitude lor that time 

200" 

32' 

57" 

Sun’s motion in 67 dajs 

06" 

2' 

18" 

Hence the present (1931) mean celestial 
longitude of the ‘'Un foi reaching the 
winter solstice of the }ear of the 
Bbjrata battle 

326" 

35' 

15" (2) 

(C) From data (c) the moon at our assumed conjunction with 

Sravand oi Aliair was 31 days old 




Hence the present (1931) celestial longi- 
tude of the moon foi that time 

3U0" 

48' 

9" 

The moon was ahead of the sun by 




360" X 31 

or 

29 530588 

377" 

54' 

48" 

the present (1931) celestial Jong of 
the sun for that time 

2S2" 

53' 

21" 

Sun’s motion in 49 dajs 

48" 

17' 

48" 

Hence the (1931) mean celestial longitude 
of the bun for reaching the wintei 
solstice of the year of the Bhaiata 
battle 

331° 

11' 

9" (3) 



12 


ANCIENT INDIAN CflliONOLOGY. 


We thus anive at thiee divergent values of the piesent (19311 
mean celestial longitude of the sun tor reaching the winter solstice 
of the year of the Bharata battle, viz 


From, data (a) 

327° 

39' 

3", 

result (1) 

„ (5) 

326° 

35' 

15", 

„ (2) 

M )l W) 

331° 

11' 

9''. 

M (3) 

The mean of these values 

= 328° 

28' 

29" 



Prom the above calculations, the present (1931) mean tropical 
longitude of the sun at the winter solstice of the year of the 
Bharata battle is the mean of the results (1), (2) and (3), viz , 
328” 28' 29" 

Hence as a first step the total shifting of the winter solstice 
up to 1931 AD 18 roughly 328° 28' 29" — 270° = 58° 28' 29", 
which repxesents a lapse of 4228 yeais’ 

Now 42 centuries before 1900 A D , the longitude of the sun’s 
apogee was about 29° Hence allowing for the change m the 
eccentricity of the sun’s apparent mbit, the sun’s equation of 
centre foi the mean longitude of 270° in the }ear of the Bharata 
battle works out to have been + 1° 51' nearly 

Hence what was 270° of the longitude of the sun in the battle 
yeai, was 328° 28' -plus 1° 5D (= 330° 19') in the year 1931 A D , 
which shows a solsticial shifting of 60° 19' and lepiesents a lapse 
of 4362 years 

The year of the Bhaiata battle thus becomes neai to 2432 B C 
This IS the best result that can be obtained from oui first method 

Calculation of Dale by iJie Second Method 

On looking up some of the lecent calendars, we find that a 
new-moon veij nearly at the star Antarcs took place on — 

(1) December 1, 1929, at 4 hrs 48 4 min G M T or at 
9 hrs 56 4 min Kuriiksetra mean time 

' Annual lateof precession = 50" 2604 4-0' 0222 T, \\here T = no of centuries 
from I'lOO AD As o first nppoximalion, with the annual rale of 50" 26, the solalices 
take 1189 Nears to recede through 68’ 27 28 Now from the above equation the annual 
rale for I'lSl A D is 50 2f)30, and 4I8S vears earlier (» c , 4157 years before I'lOO AD) 

It wisin' 3235 Workinc with the iiu an of the two values (cu 19 7984) the liifse 

of vnrs (oiiics out to be 1228 
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The Euu’s lougiiude at G M midnight (i Kuiuksefcia mean time 
5 hr-. 8 min A M v as 248° 19' 10" 

The moon’s longitude at that lime 246° 4' 24" 

The longitude of /4?itfl/6s 248" 46' nearly 

Hence December 1, 1929 was a new-moon day, the conjunc- 
tion taking place very near to Aniares It was the day of the 
new-moon of which the piesiding deitj' was Indra and it was 
the beginning of the synodic month of Agrahciyana Thirteen 
days later was — 

(2) December 14, 1929 , at 5-8 P M of Kiuuksetra mean 
time which coriesponded with the eve of the first day of the 
Bharata battle 


The sun’s longitude 

262° 1' 57" 

The moon’s longitude 

54° 40' 7" 

The longitude of Kilttkd oi Ikyoiic 

59° nearly 


The moon came to conjunction with Kittikd in about 8^ hrs 
more In the evening at Kuiuksetra, the moon was about 3° 
behind the KrtUkCis visibly, the moon being affected by parallax 
due to its position near the eastern horizon at nightfall Eighteen 
days later was — 

(3) January 1, 1930 , at 5-8 p m of KuruLsetia mean time 


The sun’s longitude 

280° 22' 2" 

The moon’s longitude 

296° 47' 35" 

The longitude of Altair or l^iavand 

300° 45' nearly 


The moon came to conjunction with Allan in 8 hours more 
This evening corresponded with the evening on which the 
Bharata battle ended Fifty days later came — 

(4) 20th February, 1930 , the day corresponding to that of 
Bhisma’s expiry At 5-8 P M of Kuruksetia mean time 

The sun’s longitude 331° 8' 1" 

The moon’s longitude 242° 40' 55" 

The moon had come ti hei last quaiter at about 11 hrs before 
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Assuming that the sun turned north exactly one day before 
Bhisma’s expiry, as before, the true anniversaiy of the winter 
solstice day of the year of the Bharata battle fell on the 19th 
February, 1930 

On the evening of the 19th February, 1930 A D , at u-8 P 3i 
of Kurubsetra time which was the G M noon of that day, the 
sun’s mean tropical longitude was 328° 42' nearly which is in 
excess of the value obtained by the first method by 15' only 

By a similar process shown before in our first method, we 
deduce that the sun’s equation of centre for the sun’s 7nea7i 
longitude of 270° in the 3'ear of the battle was +1° 51' nearly 
Hence what was 270° m the year of the battle was 328° 42' + 
1° 51' I c 330° 33' in 1930 A D 

The total shifting of the solstices up to 1930 A D thus becomes 
00° 33' representing a lapse of 4379 yeais 

The battle year should be thus very near to 2450 B C 
By the first method we have arrived at the date 2433 B C , 
while our second method gives the year 2450 B C We have 
now to examine if there is any tradition which suppoits these 
findings 

Three TradiUons us to the Date gJ the Dlulrata Battle 

There are at present known three orthodox traditions as to 
the date of the Bharata battle 

(1^ The first of the traditions is due to Aryabhata I (499 
AD), who in his Dasagltikd, 3, says ‘ of the present Kalpa, or 
TLon SIX Maims, 27 Mahayugas and three qiiartei Yngas 
elapsed before the Thursday of the Bharalas ’ ' This is a simple 
statement that the Pandavas lived at the beginning of the astio- 
nomical Kali age or at about 3102 B C 

(2) The second tradition recorded by Yarahamibira (550 
A D ) is ascribed by him to an earlier astronomer Viddba Garga 
(much earlier than Aryabhata I) Varaha says ‘ The seven rsis 
were in the Magluls when the King Yudbisthira was reigning 

Do'^agiitf Of 3 
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ovei the eaith , bis era is the era of the !5aUa Kings to which 
*2526 have been added ’ * The first part of this statement has 
remained a riddle to all researchers up to the present time The 
second part gives a most categoiical statement that Yudhisthiia 
became King m — 2526 of Saka era, which coirespouds to 
2449 B C 

(,3) The third tiadition is due to an astronomical writer of 
the Pmanas, who says, ‘ Prom the biith of Pariksit to the 
accession of Mahapadma Nanda, the time is one thousand and 
fifty }ear8 (or one thousand fifteen yeais or one thousand five 
hundred jears) ’ ‘ 

Now taking the accession of Chandragupta to have taken 
place in 321 B C , and the rule of the Nandas to have lasted 
50 years in all, the biith of Parlksita, accoiding to the statement 
of this Pnnlmc wiiter, becomes about 1421 B C or 1871 B C 

Of these three traditions our finding of the date of the Bhaiala 
battle, whethei 2432 or 2450 B C approaches closest to the 
year, — 2526 of the Saka eia or 2149 B C Tt is tberefoie, 
necessary to examine the }ear, -2526 of the Saka eia 


AsUonovncal Exavunation of the ]jcar,~252(t of the Saha 

eia or 24J9 B C 

We have found before that m 1851 of Saka era elapsed oi 
1929-30 A D , the vaiious ‘ conjunctions ’ of the moon with the 
sun and the several stars happened m closest coincidence with the 
Mahdbhdrata references 

From, — 2526 to lf51 elapsed of the Saka eia, the number of 
years was 4377 We shall assume that these weie sidereal ypars 

’ sireFr 9.^ gqcft i 
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Pargiler'a Dynasties of the Kali tfje, p 58 



16 


ANCIENT INDIAN CHEONOLOQY 


Now, 

Sidereal year _ 365 25636 
Sidereal month 27 32166 

=18+ L_ L. i_ i_ 

•<^+ 1+ 2+ 2+ 8+ 12+ 7 + 

1 he success’ve convergents are 

27 40 107 254 2139 25922 

’ 2 ’ 3 ’ 8 ’ 19 ’ 160 ’ 1939 ’ 

The Jaet three of the above convergents give the luni-solar cycles 
of 19, ICO and 1939 \ears in which the nioonY phases with 
lespect to the sun and the stars repeat themselves 

Here we have 4377 = 1939 x 2 + 160 x 4 + 19 
Tn fact vie have — 

Sidereal year x 4377 = 1598727 092 days 

Sidereal month x 58515=1598726 993 „ 

and Synodic month X 54138 = 1598726 978 ,, 

Thus flora a consideration or the mean motions of the «un 
and the moon, it is inferred as a certainty that the various 
‘ conjunctions ’ of the moon with the sun and the stars recorded 
in the MahabhCirata did actuxlly happen in— 2526 of Saka era oi 
2449 B C Here the Mahdbhdrata references enable us to 
construct the battle calendar, we furthex, want to see how the 
various phases of the moon near to the fixed stars happened in 
the battle-year on the days stated, and how the wintei 
solstice diy stood in the year in relation to the day of Bhisma's 
expiiy 


Construction of the Battle Calendar 

It has been said before that a new moon near the star Antares 
happened m our times on December 1, 1929 A D , which we have 
taken to ha\e been more or less exactly similar to that which 
hnppeiied in the yoai of the battle 
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Now Julian Days on Dec 1,1929 =2425947, 

less no of days in 54138 synodic months = 1598727, as shown above 
. Julian days for the lequired date =827220, whence 
the date arrived at is October 21, 2449 B C 
Now Julian dajs on Jan 1, 1900 A D =2415021, 
and Julian days on Oct 21, 2449 B C =827220 

Difference =1587801 days 

= 43 47 Julian centuries 
+ 59 25 days 


21, 2449 B C at G M N 


(1) Hence on Oct 
Mean Sun =189°25'45" 15, 

,, Moon =191° 18' 4" 25, 

TiUnai Perigte= 188°26'44" 75 

A Node =103° 9'53"75, 

Sun’s Apogee =27° 4' /'71, 

Sun’s cccentiicit) =0 01833 


appaient Sun = 188°46', 

,, Moon = 191°46', 

Mean Longitude of 

Awfajes=188°13' nearly 

The new moon neai Antaies, 
happened about 6 hrs before, i e , 
at 11 — 8 A M Kuruksetra mean- 
time and conjunction took place 
veiy near to the star Antaies 


which IS the junction star of the nahsatra Jijesiha This new 
II oon IS mentioned in the Mahahliaiata reference (0 cited before 


(2) We have next on Nov 3, 2449 BO at G M N , oi 
Kuruksetia mean time 5-8 P M 


Mean Sun =202°14'33", 
„ Ml on = 2°25'40", 

Lunai Peiigee= 189°53'39", 
A Node =120°28'36» 


Appaient Sun = 202°4' 
,, Moou= 3°34' 
Mean longitude of KrtUhCi 
or Alcyone = 858° 80' nearly 


The conjunction of the moon with the KrttiLas had nappened 
about 10 hrs before, i e , about 7-8 A M Kuiuksetia mean 
lime This phase of the moon IS mentioned in the Maliahliarata 
lefeience {it) quoted before At sunset the moon was about 
G° below the Krttilds 


vl— 1 lOSD 
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(3) The Battle began fiom Nov 4, 2449 B C or the day 
following The mean longitude of Rohml junction star or 
Aldebaran was 8°17^ the conjunction of the moon with Rohmt 
had taken place on the preceding night at about 2 30 AM 
Kuruksetra mean time 

(4) On Nov 18 at G M T 0 hr or 5 8 M Kuruksetra 
mean time 


Mean Sun=216“32' 4", 
„ Moon = 193°39' 8". 
L Perigee = 191 °30'34" 

A Node =101°42'32" 


Apparent Sun = 21G°^3' 

„ Moon = 192°2Y 
Moon's ceiestial 

latitude = 5‘=8'42"N 


Hence in the morning of Nov 18, 2449 B C , the sunrise 
happened at 6-23 A M of Kuruksetra meantime and the moon 
rose at 4 29 A M of KMT 

Thus the moon which was crescent rose about 1 hi 54 inin 
before the sunrise This moonnse is spoken of in the Mahfl 
bhdrata lefeiences (in), (iv) and (v) quoted befoie 

(5) On Nov 21, at G M N , or K M T , 5-8 P M 


Mean Sun = 219°59' 3", 

,, Moon=239'’4G'll", 

Lunai Perigee=191°53">7'', 
A. Node =101°31/25" 


Appt Snn=220'’28' 

,, Moon = 244 M?' 

Mean long of Siavanii (Aliair) 
= 240°17' nearly 


On this day the battle ended, and the n.oon had been 
conjoined with the ‘junction star’ SravainJ about 8^ hrs befoie 
This was the day of the first visibility of the ciescent after the 
pieceding new-moon For on the preceding day, the 20(h Nov , 
2449 R C at G M Noon, 

Appt Sun=219°27/, 

,, Moon =230*’ 5', 

A Node =101 '’35' 

Aloon’s cekstn! latitude=4'’]'28"X nearly 
Moon — Sun =10'’38' only 

Hence the moon was not visible at nightfall on flue day 
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Tbe month of lunai Pauha was most probibly reckoned from 
thjs 20th Nov , 2449 B C by the calendar authorities of the 
Pandava time. 

(6) Lastly on Jan 10, 2448 B.C. at G.IM N. or K M T , 
0 8 P M , 

Mean Sua = 269'’16' 0". 

Moon=178°35'22" 

Lunai Peiigee = 197°28'i0" 

A Node= 98°52'33" 

Thus the sun had reached the winter solstice about 28 houis 
before, i e , on the pieceding day as alieady explained The 
moon came to her last quarter in about lOi hrs later Bhisma 
expiied on this day at about the time for which the longitudes 
have been calculated The date of the Bhaiata battle is thus 
astronomically established as the yeai 2449 B C which is 
suppoited by the Viddha-Garga Tiaditiou lecorded by 
Varahamihiia 

Are the Mahabliaiafa lxcjciencci> Latei Intexpolaiiom?' 

The striking consistency of the Mahdbharata leferences, may 
lead some ciitics of our finding to propound the the''ry that these 
weie all latei additions b^ the epic compiler of about 400 B C , 
made with the help of an astronomical assistant of his time 
We are, however, of opinion that such a hypothesis as to their 
origin 18 not justifiable 

Firstly, these' astronomical references are not all collected at 
any single place they are scattered, over the battle books fiom 
the Udyoga to Anusasana 

Secondly, the knowledge of astronomy, developed in India 
from the earliest times up to 400 B C , could not enable any 

' Prof Dr M N Saba in bis paper in “ Science and Cu'ture ” for March, 1939 
pp 482 488, raised tins question The author of the present uork replied to this 
in the “ Science and Culture,” July, 1938 n pp 26 29 


Appt Sun = 271° 9', 
,, Moon = 175°52' 


20 


ANCIEiNT JEDiAN CHRONOLOGY 


abtionomical assistant to determine the set of tlioae astio- 
nomical references which we have used in this chaptei So 
far as oui studies go, neither the astronomj of the Brahmanas, noi 
of the Vedangas, nor of the Paitdmalia Sjddhdnia as summaiised 
in the Pancastddhdnhkd of Varahamihira, ■was equal to the 
task The arguments in favour of our position are set forth 
below as briefly as possible 

Fiom the Mahdbhdrata references cited above, we have 
evolved two astronomical data foi the determination of the jeai 
of the Bhaiata battle (j) that the } ear of the battle was similai 
to the jeai 1929-30 A D of oui times in so far as the moon’s 
phases near to the fixed stars are concerned, and (ii) that the 
observeis of the sun appointed by the Pandavas were satisfied 
that the sun’s northeily course had begun exactly after a lapse 
of 50 nights from the evening on which the battle ended 

Before the battle broke out there was a new moon near the 
star Intares, from which the lunar month of Agrahdyana began 
in the year Thirteen days later in the evening, the moon 
nearly full, was observed near the stai group KitUkds or Pleiades 
The battle began from the next morning On the night follow- 
ing the fouiteenth day of the battle, a descent moon rose some- 
time befoie the day-break On the 18th oi the last da} of the 
battle, the moon was conjoined with Sravand or Altair — Exactly 
fifty nights after the battle ended, Yudbjstbiia was satisfied that 
the hun had turned north or that the sun had readied the winter 
solttice one day eailitr 

As regards the repetitions of the moon’s phases near to the 
fixed stars they orcui at intervals of 19 or 160 and 1939 sidereal 
yeais Hence by the mere lepetition of these phases of the 
moon near to the fixed stare, no date of any past event can be 
determined Coupled witli these repetitions of the lunar phases, 
we must exactly know wheie the winter solstice day stood in 
relation to the'^e phases or the lunai months of the year in which 
the event happened Here as shown befoie, the interval from 
Tanuary 1 to Febriiaiy 20 of 1930, is exactly 50 days 

We now proceed to show that the interval of 50 days between 
the end of the battle and the first day of the sun’s northerly 
com -c of the year could not be predicted by the astronomical 
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knowledge that developed in India from the oai best times up to 
400 B C In Vedic times, for stai ting the five } early luni-solar 
cycle or lustrum, a peculiar s\nod.c month of Mc7g/ia was used 
from about 30 JO B C This lunar Magha had the&e thiee impoi- 
tant features (t) that it should nave for its beginning the new- 
moon at Dhanistkd {Delphmts'^, (n) its full-moon at the star 
Magha (Regulus) dnd {m) its last quaiter at the star Jyestha 
(Antarcs) ' In spite of these well pronounced characters, it 
could not be a sidereally fixed lunar month In our times such 
a month of Magha happened truly, according to our estimate, 
in the years 1924, 1927, 1932 and 1935 A D The beginning 
of this standard Magha oscillates between the 2nd and 6 th of 
February, and its end between the 3rd and 7th of March 
According to Vaiahamihiia such a Magha came in the >ear 2 
of 6aka elapsed or 80 AD, and this 3 ear was sirnilai to 1924 
A D of our time If we allow a slightly greater latitude, the 
year 1929 had also this t 3 pe of Magha from the 9ih of February 
to the 11 th of March Hence both the years 1924 A D and 
1929 A D were suitable for starting the Vedic five-} early cycle, 
the former being more suitable than the latter 

Now 1124 A D , had the same lunar phases as 2454 B C 
and 1929 A D , the same as the year 2449 B C This latter 
year has become the year of the Bharata battle according to our 
finding Between the 3 ears 1924 A D and 1929 AD, we had 
a Vedic luni-solar cycle of 5 yeais, and a similar lustrum existed 
between 2454 B C and 2449 B C Here the battle year was 
similar to 1929 A D , as has been shown already, and the year 
exactly preceding the battle year by one lust? urn was similar to 
1924 AD 

(1) Fust, let us suppose that the full-moon day of Magha 
and the winter soKtice day were the same day in the year similar 
to 1924 A D , exactly one lustrum before the battle year which 
was similar to 1929 A D ' Hence the five yearly Vedic cycle 


1 Tins topic has been rully discussed in Chapter XIII on ‘Solstice days in 
1 edic Literature ’ 

2 The reference is here to the age when P/eiorfev and Eeyuhn were respectnely 
near to the temal equinox and the summer solstue, i c , about 2150 B C 
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stalled tberefiom would end on the full moon dav of Mfujlia of 
the battle year It would then be usual to start the Vedic lustrum 
anew from the day following the full-moon day of Mdgha 
of the battle year, and this full-moon day would be taken 
for the winter solstice day according to the reckoning used 
Now one Vedic year consisted of 12 lunations phis 12 nights , 
hence the estimated day of the next winter solstice would be the 
27th day of lunai Mdgha to come The 28th day of this Mdgha 
would be the first day of the sun’s northerly course This day 
would correspond with the 27th February of 1930 AD of our 
time Hence the piedicted first day of the sun s northerly course, 
and the last day of the battle which coiresponded with January 1, 
1930 A D , would have between them an interval of 57 days and 
not 50 days as found by observation Thus the predicted day of 
wiuttr solstice could not geneially agree with the accuiately 
observed winter solstice day in the Pandava times This is also 
illustrated from the following veise of the Mahdbhdiala, which 
contains Kisna’s prediction of the first day of the sun’s noitherly 
course on which Bhisma was to expire 

“ 0 chief of Kurus, there still remain 56 days more of you i 
life then laying aside this body you will attain those blissful 
worlds which are the fitting rewards of youi good deeds in this 
world ” ' 

This verse of the original saga is found displaced from its 
proper setting in the present recensions of the Mahdbhdrata 
Kisna must have addiessed these words to Bhisma at the conclu-^ion 
of the fight or on the day following We shall ditcuss this stanza 
more fully m the next chapter 

(2) Secondly, let us suppose that 5 years before the beginning 
of the battle year, it was found by observation that the day of the 
new-inoon of Mdgha begun, was the wintei solstice day * , then at 


M Bit , banli, ~)i, H 

Heftrtrcc ib litre to the time about 1400 B C , the dote of the I cduiiiju'. 
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the end oi teirainatjon of the five-yeaily cycle at the staiting of the 
battle year, the new moon day of Magha begun, would be reckoned 
as the winter solstice daj The estimated winter solstice day for 
the beginning of the next year would be the 12th Uthi of 
tlie coming Magha and the fiist da} of the sun s noitherly course 
would be the 13th Uthi of Magha and in our gauge year 1929-30 
A D , It would coirespond with the lllh Pebiuary, 1930 Between 
the ending day of the battle (corresponding with Januarj 1, 1930) 
and the first day of the sun*s noitherly course, theie would 
intervene 41 days as picdiclcd and not 50 days as obseived 

Thus judging by the methods of reckoning of the Vedic and 
post-Vedic followers of the five-yearly luni-solai cycles, it was not 
possible for an Indian astionomical assistant by any back calcula- 
tion to furnish the Mahdhlidiata compiler of 400 B C with the set 
of astronomical leferences which we have used to estabhsli that 
the Bharata battle was fought m 2449 B C 

Lastly, it may be contended that “the Mahdhhdraia wiiter of 
the 4th century B C , while inserting the astronomical leferences 
merely calcuLted back on the assumption that the Gieat W ir was 
fought when Pleiades formed the veinal equinoxial point, because 
this was an older tradition ’’ 

We can here explore the possibilities of the above assumption 
in the following way — The year of the Brdhmanas and the 
Veddngas consisted of 366 days ai.d a qnartei-}eai was thus of 
91 5 days If the KittiKds oi Pleiades weie at the vernal equi- 
nox, then a full moon at the Kitiihas would be on the day of 
autumnal equinox, and the winter solstice day should come affei 
91 5 days according to this mode of reckoning Now in ordeMo 
interpret the Mahdbhdrata astionomical references we take a 
gauge year in wdiich the full-moon of Kdrttika took place very neai 
to the Kittikds , ihic / eai would be 3934-35 A D The day of 
full-raonn of Kdrttika vf uld correspond with 21st November, 1934 
The predicted day of isiulei solstice would coirespond with the 
21st of Februaiy According to the Mahdbhdrata references, the 
anniversary of the la^t day of the Bharata battle would be Janu- 
ary 6, 1935 and of the winter solstice day the date would be the 
25th February, 1935 There would thus be a clear difference 
oi 4 days between the estimated u iniei solstice day and the 
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MahCihhdiaia-stated winter '^oIsUcc day ’ Heie if we take the 
Mahdhhdrata date for wintei solstice to be collect, we get a total 
precession of the solstice-daj^ amounting to G5 days, lepiesenting a 
lapse of 4810 years till 1935 A D , and the date of the battle is 
pushed up to 2876 B C , nearly, which gets no anchoiage at 
either of the Aiyabhata or the Viddha-Garga tradition Hence 
the above h} pothesiB cannot explain the possible finding of the 
M andbhdrata references as used in this chapter, by the epic 
compilei 01 his astronomical assistant of 400 B C 

It 18 thus established that the Mahdhhdiata references used by 
Ub for finding the date of the Bharata battle, cannot be taken as 
int< ipolation by the epic compiler of about 400 B C lliey were, 
in my opinion, the integial parts of the Pandava saga which 
foimed the nucleus foi the older Mahdhhdrata and the Bhdiata 
and were finally included in the great epic when it was fiist 
formed about 400 B C These leferences have, therefore, been 
taken as leally observed astionomical events oi phenomena, made 
in the balt'e yeai itself and which were incorpoiated in the 
uiiginal Pandava saga 


Conclusion 

We have thus come to the most definite conclusion that the 
Bhaiata battle did actually take place in, - 2526 of Saka era oi 
2449 B C For one single event only one date is possible We 
tiust, the problem of finding this date from the Mahdhhdiata 
data, has been satistactorily solved in this work foi the first time 
The date aiTived at makes the event as contemporary with the 
Indus valley civilization In the Mahdhhdrata, we get many 
refeiences to show that Rdicsaias, Asnras and the Ar^au 
Hindus had their Kingdoms side by side In Vana-parva or 
Book HI, chapters 13-22 give us a description ol the destruction 
at Saiibha Purl by Kisna Ttiis may mean the destruction of a 
citj like Mahenjo Daro The Bharata battle was a pre-historn 
event and the Puranic dynastic lists relating to this period 

• Bj- the mean reckoning tbe number ot days from tlie full moon day of Aur/lita 
til tlie 7 li day of the dark half of Maiihn x 29 7 x 3 -} 7 = Oj 5 days and 95 5 da —91 5 
lU IIS al'o = ' day* 
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cannot be taken as coriect They are mere conjectures and could 
be accepted only when they could be verified fiom other more 
reliable sources There are undoubtedly several gaps in these 
lists, which have yet to be accounted for In many cases, wrong 
traditions may be found repeated in many books , they all may 
be echoes of one statement and are not acceptable ^ Not such 
aie the Mahdhharata references which we have collected from the 
Udyoga to the Aniisasana parva We trust, my thesis stands 
on solid astronomical basis selected with the greatest care and 
discrimination The misinterpretations of the commentatoi have 
been, on some occasions, confounding for a time 

The historical methods are often liable to very serious errors 
by wiong identification of persons from a similarity of names 
The astronomer Parasaia, probably a man of the first and second 
centuries of the Christian era, was wrongly identified with 
Paiasaia, the fathei of Vyasa, the common ancestor of the 
Kauravas and the Pandavas, by the earliest researchers. Sir 
Win Jones, Wilford, Davis and Pratt ^ They based then calcula- 
tion on the statement of this Paiasaia, the astronomer, as to 
the position of the solstices , their calculation has but given an 
approximate date of an astronomical event, but neither the time 
of the Pandavas nor of the astronomei Paiasara Such mistakes 
have been made by many subsequent lesearcbers, who have used 
the sameness or similarity of names as a basis for a historical 
conclusion Not such are the astronomical refeiences used in 
this paper They are all definite in meaning and, as we have 
said already, for an event of which the date is not recorded in a 
reliable historical work, no better evidence of date is possible 
Oui examination in the light of these references fully conoborates 
the date recorded by Varahamihira whose statement must now 
be legarded as more reliable than those of the host of the writers 
of the Purdnas of unknown name and time. 


^ For a fall disoassion of PurSnie evid‘*nce3 the reader is referred to Chapter 111 
* /?«?forc7iM, Yo! II, etc , c/ also JASB, for 1602 A D , p 51 

Also Brennand’a Hindu Astronomy, Ch IX, pp 112 123, 

4— 140SB 
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A note on the seJectwn of astronomical leferences 
from the Mahdbharafa 
for 

The Date uf the Bhdiata-Battle 

la our selection of astionomical data in the present chapter 
no use has been made of those that are found m chapter 143 of 
the Udyogaparva and in chapter 3 of the Bhismaparva ^ 
I have understood them to be mere astrological effusions of bad 
omens , they are also inconsistent in themselves, and as such 
they cannot have anj bearing as to the date of Bharata-battle 
These are — 

5rr5ir'i«?f % i 

3^^* HJT3F?^%gr 

f| giCTfsr 3if! i 

g5S«TT =5 11^0 11 

Vdyogaparva, 143 

“The planet Saturn which is acute itllsna) and of great 
effulgence oppresses the star (Eo/unt or Aldebaran) of which 
the presiding deity is Prajapati, and causes great afidiction to 
living beings 0 slayer of Midhu (Kisna), Mats having taken 
retrograde motion near to Jyesbhu (or Antares) has now 
approached the stai-gioup Antirddha (‘junction star’ S Scorpionis) 
or has already reached it of which the presiding deity is Mitra 
More specially, 0 descendant of Visni, a planet troubles the star 
Cilrd (a Vtrgmis) The marks on the moon are changed and the 
node (Rdhu) is reaching the sun “ 

Here Saturn is indicated to have been in opposition , Saturn 
being near Rohtnt, the sun must be near to the star Jyesthd 
[Antarts) Again Mars is spoken of as in the naksatra Anurddhd 

3 8fre Appeadis (Vi to " An Indun Epbiineris, A D 700 to A D 1790 by Diwan 
BabtdurL D Swsniilannu Pillaj, I S O , pp 479 83 
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aod IS retrograde , hence the sun must be neaiiy opposite to it 
and near to the star group KrtUhas {Pleiades) The inconsistency 
of the statements is apparent A planet which is not named 
IS spoken of as have neared to « Vtrgims All this is mere astro- 
logical effusion stating evil omens, and cannot have any chrono- 
logical bearing. We next turn to another similai statement in 
the Bhlsmaparva, chapter 3 


f%?rr 

wf n^«ii 

shs'rt ^ 

%iTOfTc€p=a^ 4a fafer: q^aaf-* inwii 
^gaaj' |j?ar a ara^sm: i 

^raifca saaf^a.* id«jii 

?Taa?T?^rfw a afi asaisiar^^ i 
fa^rrnraf: jrvsii 

“ The white planet (Venus) stands by passing ovei the star 
Citra (a Virginis) A dreadful comet is stationed at the star 
group Piisya Mars retrograde is in the Maghds, and Jupiter 
in Sravana division The son of Sun (Saturn) oppresses the 
nalvsatra Bhaga (P Pkalguni) by overtaking it Venus in 
the naksatra Prosthapada (P Bhadrapada) shines there Both 
the sun and mion oppress the star or naksatia Rohtnl A 
cruel planet is stationed at the junction of the Citra and Svatl 
naksatras The ruddy planet (Mars) looking like fire having got 
the even motion at Sravand stands by overpoweiing the naksatra 
Brahma Stationed near the Viidkhds, both Jupitei and 
Saturn are seen burning as it weie and would continue so 
for one year ” ^ 

We tabulate below the positions of the planets in the two 
- references . — 
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Planet 

Position in Naksatra 1 

Position in Noksatra 



.nEef I ] 

in Eef II 


Satarn 

Eohmi 

P Pbalguni 
or VisaLhas 


Mara 

Anuradba 

Magba or Eobini ' 


Sun 

Jyestba or Krttika 

Eobinl or DhaDis(ba 

(i e , opposite to 

Moon 

Eohmi 

Magba) 


Unnamed PI met 

Ultra 

Bet Cilra &. Svatl 


A Node 

Near to JyeHha 

P Bbadrapada 


Venus 


or Ultra 


Jupiter 


Sravana or Visakba 



All this 13 hopelessly inconsistent astrological effusions of 
evil omens fit foi Mother Goose’s Tales only Still something 
of chronology of the Bhaiata battle was attempted by late Mr 
Lele fiom them for which the reader in referred to Dlksita's 
pp 119-20 (1st edn ) , the date arrived at by 
him was 2127 years before 3102 B C — a most fantastic result • 
His finding of the positions of planets does not also agree with 
the abovementioned positions indicated in the Mahabharata 
as explained already 

We again have the two statements — 

(a) II mi 

M.B/i , Sahhd, Ch 'i9 
(i) wrwfvj ii ? o n 

M Bh , Sahja, Ch 59 

1 Co “ Rahu (also) eclipsed the sun, O king, when it was not a 
new-moon ” 

These statements are also mere poetic effusions In Bhtsma 
parva, Chapter III, we have anothei statement which says — 

-; iq l ?i; iX ii^^|| 

‘ The moon and the sun were eclipsed in one month -on the 
33th day of either half ” 
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We cannot put any faith in any statement of this chaptei 
of the Mahabharata Two eclipses, one of the moon followed 
by the other of the sun in a fortnight, are not of veiy raie occur- 
rence In the year 2451 B C two such occurred — 

(1) On Aug 30, 2151 BO at 18 his G- M T , or Karuksetia 


mean time 23 hrs 8 min 
Mean Sun =137° 54' 51" 56, 

,, Moon = 317° ^8' 47" 99, 
Lunar Perigee = 101° 13' 35" 60, 

„ A-Node = 144° 37' 5" 51, 
Sun’s Apogee = 27° 1' 52" 

,, eccentrioily = 018331 

Again on Sept 14, 2451 B C 
Kuruksetra Mean Time 

Mean Sun =151° 57' 35" 28, 

„ Moon=l45° 14' 37" 54, 

Lunar Perigee = 102°_ 48' 50" 69, 

A-Noae = 143° 51' 48" 96 


Hence theie was a lunar eclipse 
on this day visible at Kurulisetra, 
and it was of no small magni- 
tude 


at G M T 0 hi or 5-8 a m 

This solai eclipse is discussed 
in a subsequent chapter It was 
visible in the morning from 
Kuruksetra 


0 hr 01 K M time 


Now on Aug. 16, 2451 B C at GMT 
5-8 A M. 


Mean Sun = 123° 22' 33" 69, 
„ Moon = 123° 7' 41" 32, 

L-Per]gee=99° 85' 0" 08, 
A-Node = 146° 23' 57" 36 


N M happened about 8 houis 
befoie 


Hence the N M happened on Aug 15, at K M time 21-8 
nearly The moon was not visible on the 16th The days of 
the month were reckoned from 17th or 18th Aug 2451 B C , 
the lunar eclipse fell on Aug 30 and the solar eclipse on Sept 14, 
2451 B C The eclipses in question happened two years befoie 
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^ the date of the Bharata battle as ascertained in this cbaptei, 
vtz , 2449 B.C ^ 

Note 2 — Gampauson of the Mahabhdrata statements of 
Planetarij positions with those caJeidated foi 2M9 B G , the year^ 
of the Bhdrata battle 

In this connection we think it necessary to examine all the 
Mahabhdrata statements of planetary positions at the diffeient 
times of the year of the Bharata battle, and compaie them with 
the planetary positions in 2449 B C on the following dates — 
(a) October 14, 2449 B C , on the morning of which Kisna met 
Kama as described in the Udyoga-parva, chapters 142 and 143 
as quoted already on page 26 , (b) November 3, 2449 B C , i e , 
on the evening preceding the first day of the battle for which the 
planetaiy positions are stated in chapters 2 and 3 of the 
Bhisma-parta of which those in chapter 3 have been quoted on 
page 27, and (c) November 21, 2449 B C for which the 
planetary positions are found in chapter 94 of the Karna-parva. 
We now quote below one stanza from the Bhisma-parva, chapter 
2, stating the position of Saturn, thus 

Ctff on i 

“ 0 king, Saturn (the slow-going planet) stands oppressing 
the star Rohint {Aldcbaran) the moon’s marks are reversed great 
dangers are imminent ” 

Again in the Karna-parva, we have — 

Moh Kama, 91, 49 and 51 

’ In papci 462 83 of Ins work on “ Indian Eplicraens ” Djwan Balindur 
ly D Swoniilannn Filial, I S 0 , lends eomc support (o the al oie finding of the 
da*o of the Bharata hittlc— Mtn Pudhlkara Duvcdl also accepte I that the Bimrata 
battle was fought and the reign of Indhisihira began in 2110 BC, tide his edition 
of tbe ’dcha Siddhania, Contents, pp 1 8 



DATE OE THE BHIRATA BATTLE 


31 


“ When Kama was killed the streamlets ceased to flow and 
the sun set The white planet (Venus) became of the coloui of 
fire and Sun (combust or heliacally set?) and the son of Moon 
(( e Meicuiy) became heliacally visible obliquely ” 

“ Jupitei surrounding the stai Rohim (Ahlcbman) became 
as bright as the sun and the moon ” 

The planetaiy positions accoiding to oui calculations aie 
exhibited below — 


planet 

October 11, 0 * M 

K M T 

Nov 3, G 
KM T . 1 

! M K or 
71iis 8 linns 

j Nov 21, 0AM 

1 K M T 


Longitudes 
of Planets 

Uef sts's 
•nitli longs 

Longitudes 
of Planet- 

Itet -dars 
vvitli longs 

Longitudes 
of Planets 

Ref stars 
with longs 

Sun 

181“ 10' 

5 Seorpii 
181“ 1 

202” r 

A Scorpn 
203“ 6 

219“ 59' 

<T Sagitler 
220“ 63' 

Moon 

85“ 22' 

a Lcoiiis 
88' 20 

3“ 31' i 

a Taiiri 

8“ 17' 

237“ 50' 

a Aquila 
210° 16 

Mercury 

100“ 45' 

' X Scorpii 
203“ 5 

215“ 11' 

5 Sngittcr 
213“ 6' 

100“ 22' 

1 

A ScOipil 
203“ 5 

Venus 

170“ 7' 

S Scorpn 
181“ 2' 

200“ 60' 

A Scoipil 
203” 5' 

223“ 52' 

O' Sagit ei 
220“ 53 

Marj I 

i 

144“ 4' 

a Virginia 
142“ 18' 

167” 45' 

a Libra 

103“ 35' 

109“ 33' 

t Libra 

109“ 30' 

J upiter 

11 “26' 

o Tauri 

8“ 17' 

8” 30 

a Taun 

8“ IT 

7” 50' 

a Taun 

8“ 17 

Saturn 

357“ 50' 

V Tauii 

358“ 30' 

350“ 27' 

V Taiiri 

358” 30 

355“ 21' 

ri Taun 

358“ 30' 
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a Vtrgmw, but is not given any name Venus stands throughout 
in the position of “ Combust ” oi heliacal setting Mercmy 
V7as Visible a little befoie the sumise on Nov 21, morning On 
Nov 3, at evening the moon is oppressing the stars Roliim, 
while the sun standing at 202° 4' may be taken to “oppress” 
another Roluni which was Antares called also JyesUid of which 
the longitude was 186° 16' nearly It seems that in the Udyoga, 
143, the verses 8 and I'J speak the truth and in Blitsma, 2, the 
stanza 32, and in Bhisma, 3, the stanza 17 alone, tell the correct 
positions In the Karna-parva, 94, the verses quoted aie 
verified by uur calculations The Mahabhdmta statements of 
planetary positions are thus found ‘ to be full of “ truths and 
fiction ’’ and I trust, in our selection of data foi the year of the 
Bbaiala battle, we have been able to avoid “ fiction ” and to 
accept the true astronomical events on which om finding of the 
year as 2449 B C , has been based 

The last but not the least important astronomical indication 

16 that Yudhisthna was consecrated for the Aivamedha sacrifice 
which was yeai-long and used to be begun with the beginning 
of spring ( astronomical, when the Sun’s longitude became 
330°) The date in question is stated to be Ctirdpfirnamdsa 
( ) 01 the day of the full-moon near the star 
a Vtrgrnis or Gitrd Consistently with oui finding the yeai 
of the Bhdrata battle as 2449 B C , the date for Yudhistbira’s 
consecration for the Aivamedha sacrifice becomes — 

Maich 11, 2446 B C , on which at G M N or K M T 

17 hrs 8 mins 


True Sun = 329° 42' 27" 

,, Moon = 144° 35'neaily 
a Vvgnus = 142° 23' 


Astrononucal spring begins m 
about 7 hrs and E M m about 
10 hrs 


This was the day of the full-moon which is spoken of in the 
Aivamedhaparva, Ch 72, thus. 

% qW g nan 

“ Your conseciation will be on the day of the full-moon at 

CilTH (a I'lrpun?) 
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In this yeai of 2446 B C , the winter solstice fell on Jan 9, 
on which at G- M N., 

Appt Sun = 209“ 59' 42" 

The Magha full-moon came two days later on Jan. 11, 24i9 
13 G , on which at G M N , 

Appt Sun = 271° 49' 49" 

,, Moon = 90° 43' nearly 
a Leonis = 88° 22' 

It IS evident, this astronomical indication also coiroborates that 
the Bhaiata battle was fought in 2449 B C 

T/iw note exhausts the chsoussion of all the Ume-imhcations 
as can be tracul m the Mahnbhauita for finding the year of the 
Bhdrata-battle 


5— 1408B 



CHAPTER II 


DATE OF THE BHaRATA-BATTLE 
Bharata-Battle Tradjtwns (4) 

As quoted in Chapter I, theie are three tiaditions as to the 
date of the Bharata battle, vtz , (1) the Aryabhata tradition that 
it was fought in 3102-01 B C , (2) the Viddha Garga tradition 
that the Yudhisthiia era began from 2449 B C , and (3) the 
Piirdmc tradition or traditions which variously state that the 
time-interval between tUe birth of Pailksit to the accession of 
Mahapadma Nanda, was either 1,016, 1,060, 1,115 or even 
1,500 years 

In the previous chapter, it has been shown that the astro- 
nomical references from the Mahdhharata justify the conclusion 
that the very zero year of King Yudhisthira’s era was the date of 
the Bharata battle or that the great fight took place in 2449 13 C 
itself In the present chapter we propose to examine critically 
the first of the other two traditions 


1 The Aryabhata Tradition 

Aryabhata I (499 A D ) in his Da&agitiKd ^ has said that ‘ of 
the present Kalpa oi /Eon, six Manus, 27 Mahdyugas and three 
quaiter Yugas were elapsed before the Bharata Thmsday ’ The 
three quarter Yugas were Krla, Trcld and Dvdpara which 
elapsed before some Thursday in the time of the Pandavas which 
was connected with the tune of the Bharata battle There are 
indeed certain statements in the Mahdbhdrata itself which say 


* ti nahJialtija, Do-aailil ti, 3, lor cit , Ctap J, p I4 
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that the battle was fought at the ]UDction of Kali and Dvapaia 
ages — 

(1) ‘The battle between the Kuiu and the Panda va armies 
was fought at Sj'amantapaficaka when it was the junction 
(antara) of the Kah and Dvapara ages ’’ 

(2) ‘ This IS Kahyuga by name which has just begun (or 
which will just begin) 

(3) ‘ You should know that the Kahyuga has begun and also 
of the oath the Pandava (Bhima) had taken before so let the 
Pandava have freedom fiom the debt (fmmya) of his word of 
honour and of his enmity ’ ^ 

These passages show that theie was a Ka h-ieckoning from 
about the time of the Bhaiata battle This Kahyuga which we 
choose to call the Mahdbhdiata Kahyuga cannot be identified 
with the Astronomical Kahyuga for the following reasons — 

(a) Astronomtcal Kahyuga an Astronomical Fiction 

At the beginning of the astronomical Kahyuga, all the mean 
places of the planets, viz , the Sun, Moon, Mercury, Venus, 
Mars, Jupiter and Saturn, aie taken to have been m conjunction 
at the beginning of the Hindu sphere, the moon’s apogee and 
her ascending node at re'^pectively a quaiter ciicle and a half 
circle ahead of the same initial point Under such a conjunction 
of all the planets there should also be a total eclipse 'of the sun , 
but no such things happened at that time The beginning of 
the Kahyuga was the midnight at Ujjayini terminating the 17th 
February of 3102 B C , according to Surya Siddhdnta * and the 
ardliardtriKa sjttem of Aiyabhata’s astronomy as described in 

gw II 

—M Eh , Adi, 2, 13 
— M Bit , Vana, 149, 39 

* HTH Rfcf^r ^ I 

Jug ufu'sinn^ u 

~M Bh , Balya , 61, 23 

^ Burgess s Translation of the 55rt/a Stddhttnfa,Ga,] Udit , Eepnnt, p. 19 
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the KhandakhadyaKa of Brahmagupta ^ Again this Kahyuga is 
said to have begun, according to the Aryahhatlya from the 
sunrise at Lanka (supposed to be on the equator and on the 
same meridian with U]]ain) — from the mean sunrise on the 
18th Februaiy, 3102 B G 

Now astronomical events of the type described above and 
more specially the conjunction of the sun and the moon cannot 
happen both at midnight and at the next mean sunrise This 
shows that this Kahyiiga had an unreal beginning 

The researches of Bailey, Bentley and Burgess have shown 
that a conjunction of all the ‘ planetb ’ did not happen at the 
beginning of this Kahyiiga Burgess rightly observes ‘ it seems 
hardly to admit of a doubt that the epoch (the beginning of the 
astronomical Kahyiiga) was arrived at by astronomical calcula- 
tion carried backward 

We also can corroborate the findings of above researchers in 
the following way and by using the most up to date equations for 
the planetary mean elements 

Now by using the KhandakhadyaKa methods, we readily 
find that — 

On April 13, 1938, Kah Ahargana = lS4.05Bl, 
and the J D number on that date =2429002 
Julian day number on the beg of ICaliyupa = 588463 
,, January 1, 1900 A D =2415021 

The difference m days =1826556 

= 50 J C. + 306 days 

Now the precession of the equinoxes from 3102 B C to 499 
AD or Aryabhata's time works out to have been=49° 32' 39" 
The mean planetary elements at the beginning of the Kahyiiga, 
t c , 17th February, 3102 B C , Ujjayinl mean time 24 hrs are 


1 P C Songupla’s Translation of llie ‘ hhanda'khudyala' Cal Dniv Press, 
Introduction, pp xtv, fcci . cf also’p 9, also all the rules for finding the mean 
places of planets m Chapters T and IT 


»dtrpiiq’ 


—Daiagiltl u, 2 


5 Burgess’s Siiryo Sirfd/ianto, Cal Onir , llepnnt, p 20 
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worked out and shown below We have added 49° 32' 39" to 
these mean tropical longitudes arrived at trom the rules used, 
so as to get the longitudes measured from the vernal equinox 
of Aryabhata’s time 
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© « 2 ‘5^ 
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:k’ 2 :§| 

2 

^ O ocStp 


301° 40' 9 22" 351° 12 48" 


0 ° 0 ' 0 " 


+ 8° 47' 12" 


305 38 13 81 3^5 10 53 


0 0 0 


+ 4 49 7 


Moon’s Apogee 44 25 27 66 93 68 7 90 0 0 


3 58 7 


147 20 16 05 196 52 54 180 0 0 


-16 52 64 


Mercury 


268 24 165 317 56 41 


0 0 0 


•f42 3 19 


Venus 


334 44 50 25 


24 17 29 


0 0 0 


-24 17 29 


290 2 54 67 339 35 84 


0 0 0 


•1 20 24 26 


Jupiter 


318 33 45 74 


8 12 25 


0 0 0 


- 8 12 25 


Saturn 


282 24 15 07 331 66 54 


0 0 0 


+23 3 6 


Hence we see that the assumed positions of the mean planets 
at the beginning of the astionomical Kaltyiiga were really 
incorrect and the assumption was not a reality But of what 
use this assumption was in Aryabhata’s time, ? e , 499 A D., is 
now set forth below 

Aryabhata says^ that when he was 23 years old, 3,600 years 
of Kali had elapsed According to his Aidharatrika system — 

3600 yGais= j ~ - of a Maliai/upa= 1314931 5 days 

Again according to his Audayika system, 

3600 years = of a i¥a/iayuj7a = 1314931 25 days 


Tlie reference is quoted later on. 
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Hence according to both ihere systems of astronomy of 
Aiyabhata, by counting 3,600 years from the beginning of the 
astronomical KaJi epoch, we arrive at the date March 21, 499 
A D , Ujjaymi mean tims, 12 noon The unreality of the KaJt 
epoch IS also evident from this finding. However, the mean 
planets at this time work out as given below — 


Date March 21, 499 A D — Unayini Mean Midday 


Planet 

Mem Long 
a rdharatnha 
system 

Mean Long 
Aiidatjtha 
system 

Mean Long 
Moderns 

Error in the 
Andaytha 
system 

Sun 

0° 

0' 

0" 

0' 

0' 

0" 

359° 

42' 

6" 

+ 


17' 65" 

Moon 

280 

48 

0 

260 

48 

0 

280 

24 

52 

+ 


23 8 

Moon’s Apogee 

35 

42 

0 

35 

42 

0 

36 

24 

88 

+ 


17 22 

,, Node 

352 

12 

0 

352 

12 

0 

352 

2 

26 

"1" 


9 34 

Mercury 

180 

0 

0* 

186 

0 

0* 

183 

0 

61 

•f 

2° 

50' 9" 

Venus 

356 

24 

0 

356 

24 

0 

356 

7 

61 

+ 


16 9 

Mars 

7 

12 

0 

7 

12 

0 

6 

62 

45 

+ 


19 16 

Jupiter 

166 

0 

0 

187 

12 

0 

187 

10 

47 

+ 


1 13 

Saturn 

40 

12 

0 

49 

12 

0 

48 

21 

13 

+ 


50 47 


It is thus clear that the beginning of the Hindu Astronomi- 
cal Kaliyuga was the lesult of a back calculation wrong in its 
data, and was thus started wiongly 

It is also established that the astronomical Kahytiga-ieckonmg 
is a pure astronomical fiction created for facilitating the Hindu 
astronomical calculations and was designed to be correct only foi 
199 A D ’ Tins Aah-reckoning cannot be earlier than the date 
when the Hindu saienhfic Siddhantas really came into being 


• The mein of those two longitudes 13 nlmoat tho sitnc is the corresponding 
figure in tho next column 

* P C Sengnp‘ 1 — Tnnslitnn of the KhmdaHiidvaKa, Tntrodu(,tion, p XIX — 

— Ob ewa'-on by '^uryadeia lajian, the commentator of tho ^ryahha(iya 
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As this conclusion cannot but be true, no Sanskrit work or 
epigraphic evidences would be forthcoming as to the use of this 
astionoinical Kali-veckonmg prior to the date 499 A D 

{b) Astronomical Kah-ieckoning a Possible Creation of 

Aryabhata 1 

As has been said before, Aryabhata I in his Kdlaknyd says, 
‘ Now when 3,600 j^ears and three quarter yugas had elapsed, 23 
years weie over since my birth We may inteipiet how he 
could arrive at 3,600 years of Kaliyuga elapsed, when he was 
23 years old, in the following way — 

Varahamihira in his Pancasiddhantikd says that the longitude 
of MagM (Begulus) was 126° ® This was probably known to 
Aryabhata I as we feel inclined to conclude that it was the old 
Surya-Siddhdnta that was quoted by Vaiaba when stating the ' polar ’ 
longitude of the seven ‘ junction ’ stais in his work In Pandava 
time further, it is stated in many places in Sanskrit liteiatuie that 
‘ the rsis or the stars of the Great Bear were conjoined with 
the Maghds ’ Arjabhata I may have assumed from it that the 
summer solsticial colure of the Pandava time passed straight 
through the star MagM or Regtilus ® for which the longitude was 
known in his time most probably as 126° as measuied from the 
vernal equinox In Pandava time its assumed value was taken 
at 90° This would show a solsticial shifting of 36° If we assume 
farther that Aryabhata knew of Ptolemy’s precession rate of 1° 
per 100 years, the time from the year of the battle to Aryabhata 
I’s time (499 A D ) would be 3,600 years The battle year would 
then be 3102 B 0. Thus we see that Aryabhata I may have made 
the statement about ‘ Bharata Thursday ’ depending not on an 
actual tradition handed down to his time, but on some wrong 
back calculation based on an inconect assumption about the 

’TO 11 

—Aryahhattya, Kalakriya, 10 

— Paficasiddhantiha, Chapter XIV 
5 An accurate calculation on this hypothesis would lead to the year 2350 B C 
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position of the solstices of the Pandava timej and an incorrect 
annual rate of precession of the equinoxes transmitted to India at 
that time 

(c) Conflict of Aiyahhata Tiadition with Mahdbhaiata Evidences 

It IS leadily seen that the j’ear 3102-01 B C was similar to 
1935-36 A D ^ In 1935 the new-moon near Antares took place 
on the 26th November, 1935 The anniversary of Bhisma’s 
expiiy which came 81 days later, therefoie fell on the 15th 
Februaiy in 1936 The total shifting of the solstices up to 
1935 A D from 3102 B C works out to be 69'’32' nearly The 
sun had the tropical longitude of 339°32' t=270° + 69°32') at 
about noon cCalcutta) of the 29th February, 1936, the day follow- 
ing which corresponded with the day of Bhlsma’s expiiy as far as 
the solstices aie concerned Hence if we take the year of the 
Kuiuksetra battle to be 3102 B C , the day of Bhisma's expiry 
becomes 14 oi 15 days before the sun’s turning noith Thus 
3102 B 0 for the year of the Bharata battle becomes an 
absurdity as judged by the Mahdbhaiata references 

We thus see that the Aiyabhata tradition that the Bhaiata 
battle was fought in 3102 B C is an impossible proposition 
First of all this astronomical IlaZt-reckoning is a pure astronomical 
myth created with a definite puipose It was the lesult of a 
back calculation wiong in its data, the reckoning itself cannot be 
traced to a date possibly earliei than 499 A D , a creation most 
probably of Aiyabhata I The beginning year of the astionomical 
Kahyuga oi 3102 B C is at serious conflict with the Mahdbhdrata 
evidences we have used for determining the year of the Bharata 
battle Hence Aryabhata tradition is totally untenable 

(d) Mahdbhdrata Kahyuga 

As the Mahdbhdrata sajs that the Bhaiata battle was fought 
at junction (anlara) of the Kah and Dvdpara ages, we should now 
try to asceitain when this Mahdhhdrata Kahyuga was started 

' 'Up nntiititr of jcars bclvcen 3102 B C and 1931 A TJ 

Cu3j years {sidereal)=193'J X 2-‘-160 X 7-{-l9 X 2 yeurs 



DATE OF THE BHARATA BATTLE 


41 


The beginning of the five-yearly luni-solar cycles oi yugas of 
the Vedangas is associated with the day of the wintei solstice 
thus — 

‘ When the sun, the moon and the na'ksatia Dhanistha 
(DelpJnnis) ascend the heavens together, it is the beginning of 
the Yuga (cycle), of the month of Magha or Tapas, of the 
light half and of the sun’s noitheily course 

Again all Hindu calendars and the Purdnas^ say that the 
Kahyuga began with full-moon day of Magha This Kah- 
beginning was quite different fiom the astionomical Kah epoch, 
the later started fiom the light-half of Gaxtra, i e , from Feb 
17-18, 3102 B C Judging by the beginning of the luni-solar 
cycles of the Vedauga period, we should identify the day of the 
winter solstice with the full-moon day of Magha, in finding 
the beginning of the Kahyuga which is mentioned in the 
Mahahharata and the Purdnas 

Now we assume that the Puidntc Kahyuga was staited from 
the full-moon day of the standaid month of Magha, of which 
we have spoken before,^ and that day was also the day of the 
winter solstice We also understand, that it is the same Kah 
yuga of which the reference is found in the Mahdhhdiata and 
the Purdnas 

We agree to accept that this standard month of Magha 
happened m our own time in 1924 A D from the 6th of February 
to the 5th of Match, with the characteristics, vxz , that it began 


1 


2 


3 


^iiTi^rf^gir 

— Yapi’sa JyauUtafQ 

ST»T^»TI^ wqtgsft "q Hit II 

VHT gnrHT qrftcfr: ii 

— VisniipitTatia, Ilf, 14, 12 13 


also 


qairw (jcfigr ht "q i 

HicTT H 

^ >• 


Dd« Chapter I, page 21 


—MaUya Purma, 17, 4 8 
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with the New-moon at the beginning of the DliamstM cluster, 
had its Full-moon near the Maglids and the Last Quarter 
conjoined with Jy estiva or Antaies 

Now according to our finding the j'ear of Bharata battle was 
2449 B C and in so fai as the moon’s phases near to the fixed 
stars are concerned it was similar to 1929 A 1) ^ Hence 2454 
B C was in the same way similar to 1924 A D 

It was in 2454 B C , on the 9th January, that a full-moon 
happened At Gieenwich mean noon or 6-8 p m Kuruksetia 
time on that date the apparent longitudes were foi 

800=269° 36^ 

Moon =86° 16', nearly 

The moon was ahead of the sun by 176° 40' nearly , and the 
full-moon happened in about 74 hours at about 1° 15' ahead of 
the star Regvdus or Maglid The sun reached the winter solstice 
24 hours later The day of the winter solstice and the full-moon 
day were the same day according to Malidhhdrata convention ® 
of its ending with the sunrise 

Most likely the Malidhhdrata Kahytiga tiuly began from this 
yeai of 2454 B C , 10th January, when the Pandavas were still 
on exile The year of the Bharata battle or 2449 B C marked 
the end of five-yearly cycle, was within the sandlit or junction 
of the Bvdpara and Kah ages This sandhi was a period which 
was taken to last a hundred years, i e , till about 2354 B C 
most likely During this period men weie uncertain when the 
Kahyiiga began Hence the year of Bharata battle coming five 
yeais after 2454 B C was itself taken as the beginning of the Kah- 
yttgu The year of Ersna’s expiry coming 36 years ® after the 
great battle and 41 years (=38 -{-3) after 2454 B C was also a 
beginning of the Kahyiiga * In these yeais also the day of the 
winter solstice was not much removed from the full-moon day 

' The foregoing cbtptor, p 12 et scq 

* M Bh f AJcamcdho, 11,2 

3 M Bh , Mausata, Ch 1 

* 55^ fipi r 

vfilVR , ... 


— rnriu Pun'ina, R , 24, 110, 
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of Mdgha Hence followed a ‘ rule of the thumb ’ that in this 
period, whenever the standard month of Mdgha should apparently 
return, the day of the full-moon was taken as the winter solstice 
day 

As an illustiation of how the above ‘ rule of the thumb ' 
was followed for predicting the winter solstice day in Pandava 
time, we have already considered the words of Krsna as to the 
expected day of BhTsma’s expiry in Chapter I ^ We propose to 
discuss it again by back calculation 

It has been shown that the observed day of winter solstice 
must have been the same as the Mdgha full-moon day of 9th 
to 10th January, 2454 B G After the completion of the five 
yearly luni-solar cycle in 2449 B C , theie was apparently a 
return of the standard month of Mdgha The full-moon fell on 
the 14th Januaij, 2449 B G on which at G M. noon — 

Appt Suii=274® 53' 

,, Moon=90° 39' neaily. 

Thus the full-moon happened about 8i hrs later This 14th 
of January was the estimated day of the winter solstice for the 
year 2449 B G , but it could not be the accurately determined 
solstice day Now the Vedic year was of 366 days or 12 luna- 
tions plus 12 nights If we count 366 days from January 14, 
2449 B C , we arrive at the estimated day of the winter solstice 
as January 14, 2448 BC The first day of the sun’s northerly 
course (as estimated) would be January 15, 2448 B C , as the 
day for Bhisma’s expiry Now (he battle ended on the 21st 
November, 2449 B C The number of days between these dates 
becomes 55 days But one day more was piobably included in 
this period m the following way — 

We have shown in Chapter I, that in the year 2449 B C., 
the calendar authorities of the Pandava time, most probably began 
the reckoning of the lunar month of Fausa from the 20th of 
November ^ Hence between this date and the expected day of 
Bhisma’s expiry, the 28th day of lunar Magha to come, there 
would be 29 5-1-28=67 5 days (here the estimated day of winter 

r M Bh , Santi, 51, 44, loe at. 

2 Chapter I, p 19 
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Solstice was the ‘27th day of lunar Magha and Bhisma was to 
expire on the following day) Now reckoning from the day on 
which the battle ended till this expected day of the sun’s norther- 
ly course there would be 56 or 57 days This would explain 
Kisiia’s prediction about the expiry of Bhisma, most probably 
made on the date on which the battle ended or on the day 
following 

(e) Evidence of the Mahahhdrata Kah-rec'komng 

A question may now be asked if there is any evidence that 
this Malidbhdrata Kali -reckoning was current in India for some 
time The following instances may be cited — 

(1) A verse quoted in a woik named the Laghii Bhdgavat- 
dmrta by Rupa Gosvaml, thus speaks of the time when the 
Buddha was accepted as an incarnation of Visnu * — 

‘ He was revealed when 2,000 years of the Kahytiga had 
elapsed , his form was of a brown colour, two-handed and bald- 
headed ’ 

Now the Buddha’s Nirvana took place according to the latest 
authorities at his age of eighty in 483 B C ® He was thus born 
in 563 B C , and began pieacbing the truth that came to him 
when he was thirty-five oi about 528 B C Two thousand years 
before the Nirvana year was the date 2483 B C , and our finding 
of the year of the battle is 2449 B C Hence according to the 
rough statement quoted above a Jfa/i-rcckonmg was started near 
about the year of the battle 

(2) Again all orthodox Bengali almanacs record that in 
the Kah age, kings Yudhisthiia, Pariksit, Jauamejaya, Satanika, 
Vikramaditya and others of the Innar race, 120 in number, ruled 
for 3,695 years 3 months and 18 days till the Muhammadan 
conquest (of Bengal piesumably, as it is essentially a Bengal 
tradition) The Sena dynasty of Bengal, which claimed its descent 

fv^5u II 

Quoted by Sic William Jones ir liis paper jo tbe Aetnhc licsearchcs, Vol II, p 22 

' Perbaps tlie reil Ivinana year was 644 B C 

nvi FlTlCiEl I TUI ^Tvr ’ etc 
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from febe lunar race, reigned independently in East Bengal for 
some years even after the conquest of West Bengal by Muham- 
mad Ibn Bakhtiyar If we count 3,G95 years from 2449 B C 
we arrive at the year 1247 A D for the extinction of the Sena 
dynasty, and is very nearly true historically Hence the 
Mahahharata Kah-ieckoning was started from the zero year of 
the Yudhisthiia Era, the very year of the Bbaiata battle. 

We trust, further evidences as to this Mahahharata Kah~ 
reckoning have all been supplanted by the astronomical Kah 
years started by Aryabhata I, in 499 AD So great was the 
fame of Aryabhata I, as regards astionomy and reckoning time, 
that very few dared to contiadict him Eavikiiti, the famous 
writer of the Aihole inscription of Pulake&in IT (634 AD), 
accepts Aryabhata’s finding of the year of the Bbaiata battle in 
speaking of bis time as 3,735 years elapsed from that event ' 

To sum up The Mahahharata indeed says that the Bharata 
battle was fought at the junction of the Kah and Dvapara ages , 
but the Mahahharata Kah age was different from the astronomi- 
cal Kah age started by a back calculation by Aryabhata I, in 499 
A D The former Kahyuga truly began from 2454 B C (lOtb 
January) Even the year of the Bharata battle (2449 B 0 ) was 
in itself a possible beginning of this Kahyuga, starting from 
the 14tb January, 2449 B C We have shown examples of the 
Mah/lhharata Kah-reckonwg that have continued up to the 
present time from some other sources The astronomical Kah- 
leckoning is a mere astionomical fiction cieated by Aryabhata I, 
for a definite astronomical purpose, is an unreal thing as it was 
unconnected with any real astronomical event, rs the result of a 
back calculation based on incorrect astronomical constants It 
never could have existed before 499 A D and thus cannot truly 
point out the time of any historical event prior to this date. 
Thus the Aryabhata tradition that the Bharata battle was fought 
in 3102 B C IS totally indefensible — is a pure myth ® 

II 

— Epigraphta Indtca, VI, pp 11 12 

2 Cf Dr Fleet’s discusuon about th's Kah era in JEAS, 1911— pp 479 et seq , 
and pp. 675 st esq. 



CHAPTER III 


DATE OF THE BHaBATA BATTLE 
Bharata-Battle Tradition (C) 

2. Piirdnic Traditions and Evidences 

Befoie we can consider the Purdnic traditions and evidences 
as to the time of Bharata battle, it is necessary for us to establish 
which of the Purdnas, as we have them now, have the oldest 
strata in them and which the latest In fact we have to settle 
which are to be believed and which not, or which were the 
oiiginals and which the borrowers and inteipieters We have 
to think of — 


(a) The Sequence of the Purdnas 

The Purdnas which appaiently seem to throw any light as 
to the date of Bhaiata battle are — 

(1) The Matsya Purdna, 

(2) The Vdyu Purdna, 

(3) The Visnu Purdna, and 

(4) The Blidgavata Purdna. 

In all these Purdnas we have the records of some of the eailiei 
positions of the equinoxes and solstices, which are mere traditions 
and were not true for the time of composition of these works 
The latest positions of the solstices as given in these works 
may be some guide a 9 to the real sequence of these Purdnas. 
The Matsya Purdna sa)s that the sun reached the southernmost 
limit in Mdgha and nothernmost limit in Srdvana ^ This is of 
the same fjpe as of the Jyautisa Veddnga lule ‘ Mdgha-srdvanayo- 


M airy a Purana, 121, 44 end fO 
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ssadd ’ * and this was true for about 1400 B.C The same 
statement occurs also m the Vuyu Parana, ~ together with the 
more definite statement as to the position of the solstices, viz , 
that of the naksatras the first was Sramsthd A little later the 
Vayti Parana again says that the cade of constellations began 
from the nalcsatra Sravand Hence the latest indication of the 
position of the winter solstice was true foi about 400 B 0 , and 
it IS the same as in the present recension of the Mahdhhdrata ^ 
Thus from the astionomical indications it appeals that the 
Matsya Parana has the oldest Pindnic stratum, then comes the 
Vayu m the same respect 

Another evidence which helps oui finding is that both the 
Matsya and Vdyu Purdnas aie mentioned and quoted in the 
present recension of the Mahdbhdrata ® According to Pargiter/ 
of the Vdyu and Matsya Pardnas, the Matsya gives the oldest 
version, Vdyu the next in so far as the dynastic lists of the Kah 
age are concerned Hence our finding of the sequence of the 
Purdnas has some support from Pargiter and so also from Dr 
V A. Smith It mu3t be clearly understood that we do not 
mean to say that the Purdnas as a class of literature did not 
exist before the present Matsya and Vdyu Purdnas began to be 
compiled In the Satapatha Brdhmana or the Brhaddranyaka 
Upamsat,^ we find the enumeration of different classes of 
literature in which the Purdnas have a place In the Aivaldyana 
Grhya-Sutra, the Purdnas and Gdthd-Ndrahnisis ® are distinctly 
mentioned We do not, however, know the names of the Purdnas 
which were current in the age of the Brdhmanas or of the Sutras 


1 Ydjtita Jyautua, 7 

II 

2 Vayu Purdna, SO, 172 and IIT 

3 Ibid , 63, 111-116 * Ibid , S3. 119 

* M Bit , Asvamedha, 44, 2, for discussion, cf Chapter I, p 1 
® M Bh , Vana, 187, 65, also M Bit , Vana, 191,16 

’’ Pargitor’s KaU Age, Introduction, p XX 

* Exhaddranyaha Upanisat, IV, 6, 11 
9 Aivaldyana Orhya Sutra, 3, S, 1, 
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Now coming to the Visnii Purdna, we find that it is tiie 
telling of Paiasara, the fathei of Vyasa to one Maitreya during 
the reign of Parlksit/ the grandson of Aijuna Thus Vyasa 
being the grandfather of the Pandava^?, Para^ara was the great- 
great giandfathei of Paiiksifc In the Mahdbhdrata itself 
Parasara is nowhere described as taking part in the events of 
the Pandava time Hence the story of the oiigiu of the Visnu 
Purdna conflicts with our sense of historical perspective. 

Again coming to the latest position of the solstices as stated 
in the Vismi Puidna we find that it says ” that the sun turned 
north at the first point of Makara (Gaprworn) and turned south 
at the first point of Karkata {Cancer) Such a statement at a 
vital point at once should place the present recension of the Visnu 
Purdna between 499 A D to 700 A D Similar remarks apply 
to the Bhdgavata Purdna also 

We thus come to the conclusion that the oldest Purdnas are 
the Matsya a,nd Vdiju, and the Vrsnii and the Bhdgavata the latest 
from a consideration of the astronomical indications in them 
So when we attempt at finding the year of the Bharata battle 
from the Purdnas, we should place the greatest reliance on the 
Matsya and then on the Vdyu accounts The Visnu and 
Bhdgavata evidences should be consideied as mere conjectures 
and misinterpretations of the Matsya texts and as such are least 
reliable We now proceed on to consider the Ptirdntc dynastic 
lists as given in the Matsya Purdna 

(b) Purdnic Dynastic Lists 

The Purdnic dynastic lists apparently seem to maintain » 
continuous record from the yeai of the Bharata battle down to 
the extinction of the Andhras The accounts of these lists contain 
two sorts of statements, viz , (1) in which the reign periods of the 
kings are seveially stated, behind which there is apparently the 
character of real chronicling, and (2) the statements of the reign 
periods of the difleient dynasties made collectively, which are 


1 Vi'ttu riirana, , 20 13 1,1,16 
! JUi II, 8, 28 3D 
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evidently the woik of latei summanzers We shall consider 
chiefly the Magadhan dynasties, the first of which was the 
Brhadratha dynasty The Matsya account reads as follows ^ — 

“ Henceforward I will declare the Brhadrathas of Magadha 
who are Kings in Sahadeva’s lineage id Jaiasandha’s lace, 
those -past, those existing and those again who will exist, I will 
declare the prominent amongst them , listen as I speak of them ” 

The dynastic list is thus professedly incomplete as it contains 
only the names of chief kings and the durations of their lules 
The narration next runs thus " — 

“ When the Bharata battle took place and Sahadeva was slain, 
his heir Somadhi became king in Girivraja , he reigned 58 years- 

t w H' 

ciwT i 

ifMfJifr. II 

ttsii jjjc[ ^ ii 

V^rsicT cl5TIS^ 1 

ii 

tiu; ii 

ii 

t5Tr^f[ giiT WajcT ?Tfhl 1 
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In his lineage Sriitasiavas was for 64 yeais Ayutayue leigned 
26 years His successor Niramitra enjoyed the earth 40 years 
and went to heaven Suksatra obtained 56 years Bihatkarman 
reigned 23 years Senajit is also gone aftei enjoying the earth 
50 years Srutanjaya will be for 40 yeais, great in stieugth, 
large of aim, great m mind and prowess Vibhu will obtain 
28 yeais , Suci will stand in the kingdom 58 years King Ksema 
will enjoy the eaith 28 years. Valiant Suvrata will obtain 
the kingdom 64 years. Sunetra will enjoy the eaith 35 
yeais And Niivibi will enjoy this earth 58 years Trinetra 
will next enjoy the kingdom 28 years Didhasena will 
be 48 years Mahinefcra will be resplendent 33 years Sucala 
will be king 32 years King Sunetra will enjoy the kingdom 
40 yeais King Satyajit will enjoy the eaith 83 years And 
ViBvajit will obtain this earth and be 25 years Ripunjaya will 
obtain the earth 50 yeais ” 

Then the Purdnic summarizer says ^ — 

"These sixteen kings are to be known as future Brhadratbas 
Their life-tirae will exceed by twenty years (the normal span of 
life) and their kingdom will last 700 years ” 

As we shall see, that these 16 Kings are all named in the above 
lists foim Senajit to Ripunjaya, and the sum total of their rules 
comes up correctly to 700 yeais The account is concluded by 

^ ufliafh i 

WrPii II 

tT5ir i ' 

'aHTfKsjfl cm ii 

nsif5ic|; ylafr Kr^rr gTsitmaf^ nnr i 
aiwm fagRrf^rty Hfacam ii 

^arPij ygisrfr ar<m?W i 

* ^^71^ •jaraai HmcirO i 

a5tr^3ii{vgf ^cfT vfju -a ii 

* ^ifaJim rjai nDarO i 

gq ^ nar nf^Kirci ii 

The Vattya t? i‘i quo el aboce have be‘'ti rerv oa' full/ compi'ed from ParptUr'i 
D^r eiitti cf the Ka't tgt In b: trant'a im liao I hare follotred Pargit-er 
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“T}}f^se futiiie Brhaclrathas tvjJl ceriamly be 32 Icings in a]), 
and then k lud? n will hst fall thousand 3 eais indeed ” 

The list of those Bihadrath i kings as mined above maybe 
made up as follows Ii should be clcnl} home in mind that 
there ate eraps to be filled up in this list — the gaps which we 
do not know how to fill up. 


‘ Past ’ Kings 

cars of 
Pule ! 

‘ Jbcscnt ’ and ' Futiuo ’ 
Kings 

Years of 
Rule 

Somadhi 

oS 

1 

Senfijit 

50 

Srulalravas 

01 

SiiUanjnja 

40 

AyutTiyus 

. 26 i 

\ ibbu 

28 

Kiratmlra 

10 ; 

Suci 

, 58 

Suksalra 

56 [ 

Ksemii 

28 

Bihatkarinan 

23 1 

Siurata 

G1 

Total Years of ‘ Past ' 

Kings 207 ' 

biinetra I 

35 


t 

Niiviti 

58 



TVinolia 

28 



Didbnsena 

48 



Mabinetra 

33 



Sucala 

32 



Sunetra II 

40 



Satyajit 

83 



VKvajit 

25 



Eipuujaya 

50 



Total Yeais of ‘Piesent’ 
and ' Future ’ Kings 

700 


In the above list there aie named 22 kings in all, but nowheie 
do we find a cleat statement that any one king was the son of 
the king named befoie him oi be was the fathei of the next king. 
On the other hand we have the introductory statement that these 
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were the chief kings of the line running from Somadhi, or that 
the list of kings is incomplete from the start to finish The 
sixteen of the " future ’ Brhadrathas named m the list were only 
those of extraoidinary longevity The total number of the 
‘ future ’ Brhadrathab is again stated definitely to be 32 and that 
the total duration of their rule would be full 1,000 years It is 
not possible to arrive at any definite conclusion as to the duration 
of the kingship of the Bihadrathas from such an incomplete list 
In Older to understand the statements of the Piiidmc summarizers 
we however take the incomplete list as complete and see what 
results we are led to We have the series of dynasties as 
follows — 

Total Yeais 

(1) Bihadrathas of Magadha from the j ear of 967 

Bharata battle 

(2) Pradyotas of Avanti’ 173 

(3) Sisunagas of Magadha “ 360 

Total Years 1,600 

Then came the acces'^ion of Mahapadma Nanda who was 
the founder of the Nanda dynasty of Magadha which lasted, 
according to the Purdnas, full 100 years 

Thus between the year of the Bharata battle or of the birth 
of ParlliSit to the accession of Mahapadma Nanda, as wozked out 
from the dynastic lists of the Puranas there was the interval of 


Here compare the F«9;in statement which makes^^^hka the minister of the last 
Bfhadratha EipnDjnya 

* Here the collechre atatemont runs thns 

faUPTUIT TI5n^ II 

‘ The Si^unSgas who were Kfatriyas of nn inferior class will reign for 3*50 years ’ 
^ According to 1 i^nti and Bhagatala Puranas the period of Brbadrathag is 
1 , COO year* and that of the Pradyotas is IIS years and of the SiSunngas 3G0 years 
Thus the total cornea np tol,tBS years 
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1500 years nearly This is in agreement with the following 
statement of the Purdnic summarizer — 

5T?iT i 

‘ From the birth of Parlksit to the accession of Mahapadma 
Nanda, the interval is to be known as one thousand five hundred 
years ’ 

We should here be very careful to ascertain what the second 
half of the second line of the above veise was, according to the 
Purdnic summarizer The variant readings aie 
‘5Ff and The very 

next stanza runs thus — 

gn: \ 

S|r?TT ^ 5Td|J^y( i7zf^?irTr TTEretSTT I 

N SS 

The substance of which is that between Mahapadma and 
the extinction of the Andhras the time interval was 836 years 
According to the dynastic lists the sum total of the durations 
works out as . — 

Nandas 100 years 

Mauryas 137 ,, 

Sungas 112 ,, 

Kanvas 45 ,, 

Andhras , 460 ,, 

Total “ 854 years 

Here a difference of 18 years is inexplicable as we do not 

know how long Mahapadma Nanda ruled 

Now the interval between the birth of Pariksit and Nanda’s 
accession = 1500 years as shown before, and the interval between 
Nanda’s accession and the end of Andhras = 854 years as shown 

1 Pargitpi haa traced this reading in cejUi , bMt , InMt, blVs recensions 
according to his notation in his ili/nasties of the Kalt Age, p 68 

2 According to Vtsnu and Bhagavata Puranas the total comes out to be 850 years 
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above Hence the time between the birth of Pariksit aud the 
e\tinction of the Andhras becomes accoiding to the Piuamc 
=2354 years 

Now in the mode of reckoning time by the cycle of Rsis, 
the coDstellafcioQ of the great-beai is taken to lemain conjoined 
with one naksatra for hundred years In 2354 years, the Rsis 
(Great Beai) would be taken to pass over 23 naksatras and 
reach the 24th naksatra This is thus stated in the veise — 

^ JOT II 

‘ The seven Rsis were conjoined with Macjlias 100 yeais in 
Pariksit's time , they will be in the 24ch constellation (naksatra) 
according to my estimate at the end of the Andhras ' 

Heie we have a clear statement by the summarn^er that 
between the birth of Pariksit and the extinction of the Andhras 
the interval was slightly less than 2400 yeais Hence it is 
clear that the true intention of the Purdnw summarizei, as to 
the interval between the birth of Pariksit and the accession of 
Mahapadma, is that it was about 1500 years and the true reading 
of the second half of the second line of the verse in question is 
undoubtedly “jjsf ” 

We have now to consider the following Vtsnu and Bhdgavata 
statements that — 

(a) ‘ Prom the birth of Pariksit to the accession of Maha- 
padma Nanda the time interval is to be known as 1015 (or 1050) 
years " 

(b) ‘ When the Great Bear will reach the naksatra Pdivdsdclha , 
the Kah Age will have ascendency from the time of Nanda ’ ® 

These verses cannot be traced either to the Matsya or the 
Vdyu texts They are at variance with the dynastic lists as given 
in the Vtsnu and the Bhdgavata Piirdnas Even Sildhara, the 

* Aclt \gc pp CS 50 

" HviTnitHn^ aiTsmr trrtfgra i g 'fa ii 

Pargittrs hnli Agt.p 5& 

?J2T 1 ciSI flT JlffTWrcT || 

/ltd , p Cl 
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great commentator of the Visyiu Parana, could not reconcile 
these statements and in the second statement would substitute 
‘ Pradyota the fiist king of the Pradyota dynasty in place of 
‘ Nanda ' ^ In these Purdnas {Visnu and Bhdgavata) the sum- 
maiizers were crazy in their arithmetic, and the Purdnas them- 
selves were written most piobably in the Gupta and post-Gupta 
periods, and are not at all trustworthy in so far as historical 
matter is concerned The main aim of the composers or com- 
pilers of these Purdnas was to inculcate Vaisnavism or the Visnu- 
cult and perhaps not to lecord any real history 

If we are to pot any faith in the Piirdnic dynasty-lists and 
the PuidniG summarizeis, the date of the Bharata battle becomes 
1921 B C as follows . — 


Interval between Pariksit and Nanda 
Duration of the Nanda dynasty 
Accession of Chandra Gupta hJaurya 


1500 years 
100 

321 B 0 


The total gives the year = 1921 B 0 


but we cannot accept as correct these Ptirdmc statements whether 
of the dynastic lists or of the Puidmc summanzers The Bihad- 
ratha dynastic list is incomplete, further there was probably one 
period of mtenegnum between the extinction of the Bihadrathas 
of Magadha and the rise of Pradyotas of Avanti 

Again if we take that the ‘ future ’ Bihadrathas reigned for 
full 1000 years and the past Bihadrathas for 300 years, the 
dynastic lists would make the interval between the birth of 
Pariksit and the accession of Nanda 1900 years taking the niter- 
regnum to have lasted 100 years To this peiiod we have to 
add 421 to have the jear of the Bhaiata battle, which would now 
stand at 2323 B C All such speculations are valueless or incon- 
clusive when they are based on totally unreliable mateiials derived 
from the Purdnas By way of contrast we have shown already. 


TfTWPTT I liShfirsTgsTT^HT 

TUfU | Srldbara’s coD)inentar7 on the 

Vf!nu Purana 
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how neatly and diiecfcly the Mahabharata astronomical references 
lead us to the real year of the Bbaiata battle 

If the Puramc faulty dynastic lists may lead us to 2257 B 0 , 
we should more readily and preferabl}' accept 2449 B C as the 
true } ear of the Bharata battle, since it is deduced from the 
Mahabharata mcidental btatements, which are more definite and 
also consistent astronomically, and corroborated by the Vrddha 
Garga tradition as recorded by Varahamihira 

(e) Further Puramc Evidences by the ‘ Position ’ 
o/ the Great Bear 

iWe now proceed to consider another alleged Puramc evidence 
which states the position of the Great Bear in Pariksit’s time. 
To us the statement that the Great Bear remains in one naksatra 
for 100 years is meaningless , still we have to make some attempt 
at understanding what the Purdnas say about it The Puramc 
description of the movement of the Great Bear runs thus * — 

‘ The two front stars of the Great Bear, which are seen 
when risen at night, the lunai constellation which is seen equally 
between them in the sky, the Great Bear is to be known as 
conjoined with that constellation 100 jears in the sky This is 
the exposition of the conjunction of the lunar constellationB and 
the Great Bear The Great Bear was conjoined with the Maghds 
in Pariksit’s time 100 years ^ ^ 

The two front stars are the two pointers, viz a and /3 Ursae 
Masons We are to draw two great circles, one through each 
of the pointers and both passing through the celestial pole of 
the time these circles will cut the ecliptic in two points, between 
these two points the naksatra in conjunction with the Great Bear 
will be equally distinct The Great Bear was conjoined with 

* at t%fsi 
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the Maghas (a, »/, y, /tand e Leonts) in Pauksifc’stiuieaccoiding 
to the abo^e Purdmc statement This means that the celestial 
pole of the time of Parlksit lay on the great ciicle passing thio'igh 
the central star of the Maqhds (a. Looms) and the middle point 
of the aic joining a and ft Ursite Majons The celestial pole 
moves in a small circle about the pole of the ecliptic of a mean 
radius of about 23° 30' We have solved this problem and the 
time of this celestial event comes out to be 371 B C The above 
statement as to the alleged position of the Grieat Bear in 
Pariksit’s time is also equivalent to this that the right ascension 
of a Looms was equal to the mean of the right ascensions of a and 
ft TJrsae Mupris From Dr Neugebauar’s Sterntafelen (Leipzig, 
1912) the time foi the event becomes about 300 B C It should 
thus appeal that the time indicated by this Purdmc statement, 
as to the position of the G-ieat Bear in Pailksit’s time, belonged 
neither to Parlksit nor to this Purdmc astronomer It is absolutely 
valueless for our purpose Any other inteipietations, that may 
be sought to be given to this position of the Grieat Bear as stated 
in the Purdnas in Pariksit’s time, aie not acceptable as they 
would be mere speculations. 

Some say that Saptarsi or Great Beai beie means the solsti- 
cial colure , the compiler of the Parana wants to say that the 
solsticial colure passed through the middle point of the line joining 
a and ft Ursai Map} is at the time of Parlksit According to the 
above interpietation the time of Pariksit stands at the neighbour- 
hood of 1400 B C But accoiding to the statements of the 
Purdnas, the Saptaisi-line passed not only through the middle 
point of a and ft Uisai Mapris, but it also passed thiough the 
middle point of the MagJw ai the time of Parlksit. So 

accoiding to the Pm anas, the finding of time is not to be done 
with the help of a and ft Uisai Mapris alone, leaving aside the 
nahsatra division Maghd oi the star Beguhis On the other hand 
we can find out the time alone with the help of Maghd, It may 
be shown that the summer solstical colure passed through Maghd 
{Reguhis) in 2350 B C , but as the middle point of the nahsatra 
Maghd is at about 40' east ^ of the stai Regulus, the time when 

^ According to the division of the ecliptic into nah^atras as is now accepted, 

8— 1408B 
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the solsticial coluie bisected that naltsatia division is 2398 B C 
which IS very neai to 2449 B C the yeai ot the Bharata battle 
as determined by us We have alieady said that an exact 
determination of the time of any past event by the above method 
IS not possible It would be lather controversial and inconclusive 
if in interpieting any statement of the Pmanas we take into 
account only a portion of it We have shown before that the 
PinaniG statement legaiding the position of the Great Bear is 
valueless The year 371 B C , obtained from the position of 
the Great Bear, perhaps relates to the time when the Matsya and 
the Vayu Puranas began to be compiled, which has no connection 
with the time of Parlksit 

We have thus most caiefully examined the Purdmc evidences 
as to the date of the Bhaiata battle We have established that 
the oldest Purdmc strata are to be found m the Matsya Piirdna, 
then comes the Vdyu Purdna in sequence of time In so fai 
as historical matter is concerned the Visnu and Bhdgavata 
Purdnas are not at all trustworthy Even in the Matsya Purdna^ 
the dynastic list of the Bihadiathas of Magadha is incomplete 
in that it states the names of the chief kings only and the duia- 
tions of their rules We have also seen that the Purdmc sum- 
marizers really mean that the time interval between the birth 
of Pariksib and the accession of Mahapadma Nanda was about 
3500 years The Fismt and Blidcjdvata BummunzerB' statement 
that the same period was about a thousand years is not reliable 
as it contradicts the dynastic lists of these Purdnas, cannot be 
traced to the Matsya and Vdyu Purdnas and not acceiitable 
even to the great scholiast Sridhaia of the Vtsnu Purdna The 
incomplete dynastic lists of the Matsya Purdna properly inter- 
preted may lead us to 2321 B C as the year of Bhaiata battle 
Any speculation with such faulty materials as the Purdnas afford, 
can never lead to the real truth about the ygar of the Bhaiata 
battle On the other hand much better data have been derived 
by us from the Mahabharala itself which directly lead us to 
2119 B C as the Yeai of the Bharata battle and this was the 
zero year of the Judtiisthiia era according to the Viddba Girga 
fiadition Wo have also given the most careful consideration 
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to the Purdiiic description of the position of the Great Bear in 
Paiik'^it’s time Tins onl}' leads us to the year 371 B C — a 
most hopelessly absuid result Hence the PmCimc evidences 
taken as a whole are incomplete and cannot lead us to the leal 
year of the Bhaiata battle. We trust our interpretations of all 
these e\idencos would be found to be rational and compaie 
fa% Durably with those gnen b} Pargiter,’ Dev," Bay,® Bose,^ and 
others. 

Thus in the pre\ious chapter A\e ha\e shown that the Arya- 
bhata tradition, viz , 3102 B C as the 3 ear of the Bharata battle 
IS wrong In the present chaptei wehaiealso established that 
the Ptirdmv cMdences aie all incomplete and inadequate for oui 
purpose The I\rahabliaiata references lead us directly to the 
3 ear 2149 B C as the yeai of the great battle The Kalujncja 
which the Mahdbhdrata speaks of beginning from about the veai 
of the Bharata battle truly started from the lOtb January, 2454 
B C Even in the year of the battle (2449 B C ) this Mahd- 
bhdraia Kahyuqa may ha\e begun from the loth January We 
may look for epigiapliic eridences in this connection but none 
ha^e been brought to light as (et Det us hope that such may 
be discovered at no distant future, when only our finding may be 
finally tested Till then our finding of the year of the Bharata 
battle must be allowed to stand 


t Vargilcr'B Indian liislortcal Traditions — The dah of the hhdrata bathe 
D.-vin JEASBL, 1925 

3 Prof J C Pay in for the Bongili jeai 1310, Nos. 3, 4 and 5 

^ Dr G S Bosp m his m Bengali. 
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VEDIC ANTIQUITY 
Madhu-Vidyd or the Science of Spring 

In our enquiry into the antiquity of the Vedas, we shall, as a 
first step, try to interpret the Madhu-Vidyd or the Science of 
Spring of the Vedic Hindus It may be objected at the outset 
that the term Madhu-Vidyd may not really mean the Science of 
Spring as heie translated Our answer is that Madhu and 
Madhava were the two months of spiing of the Vedic tropical 
year ^ Hence there is some justification for putting Madhu- 
Vidyd as equivalent to Science of Spring I trust more reasons 
for this rendering into English of the word would be apparent 
with the development of this chapter 

To every Hindu the following Reas are well-known — 

Rg-veda, M I, 90, 6-8 

I II 

^ I 97^ JT-* II 

‘ Sweetness is blown by the winds and sweetness is discharged 
by the rivers , may the herbs be full of sweetness to us May' 
the nights and twilights be sweet to us, may the dust of the 
earth be sweet, may the sky-father (Dyauspitr^ Jupiter) to us be 
full of sweetness May the trees be full of sweetness to us, may 
the sun be full of sweetness, may our kme be sweet to us 

The rsi here finds that with the advent of spiing air becomes 
pleasant and the water of rivers delightful This was the time 
for harvesting wheat and barley and he conjures up the herbs to 

’ ^rePfnnir^’ i 

liuttiTiya Saiiihita, 1, 4, 11 
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jield him sweetness in the shape of a buinpei ciop He expects 
the nights and twilights to lose the chillness of winter and be 
pleasant to him, and even the dust of the earth is to lose the cold 
touch of winter He expects, the benign sky would yield him 
timely ram The trees (then bearing floweis^, the sun, the cattle 
are all to become full of sweetness 

The elements which bring him happiness or sweetness aie — 
(1) the Winds, (2) the rivers, (I) the heibs, (I) the nights, (5) the 
twilights, (6) the eailb, (7) the kindly sky bringing in timely ram, 
(8) the trees, (9) the sun, and (10) the cattle 

In the Brliadaranyaka Upani'^ai, II, o, 1 — 14, the elements 
bringing in sweetness or Madhti to all beings aie elaborated and 
enumerated as (1) the eaith, (2) watei, (31 fire, (4) the winds, 
(5) the sun, (6) the cardinal points of the bori/on, (7) the moon, 
(8) lightning, (9) thunder, (10) the sk}, (11) right action, (12) 
tiuth, (13) humauitj, and (14) the self Here the connection of 
the elements with the coming of spring is quite foigotten, but it 
18 remembered that the Madhti-vtdijd or the science of spring was 
discovered by Tvasli from whom it passed to Dadbici who revealed 
this science to the Alvins after they had replaced the head of 
Dadhicr with the head of a lioise This story was levealed to the 
rst Kaksivan according to the Brliaddianyala Upanisat 

The fiist verse quoted in this Upanisat is the rc M I, 116, 
12 and runs as follows — 

‘ As thunder announces ram, I proclaim, leaders, for the sake 
of acquiring wealth, that great deed which you performed, when 
provided by you with the head of a horse, DadhyaSc, the son of 
Atbaivan taught you the science of Madhu (i e , spring) ’ 

The next verse quoted by the Upanisat is J}g-vcda, M I, 
117, 22, which IS — 
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‘You leplaced, Asvins, with the head of a hoise, (the bead of) 
Dadhici, the bou of Atbarvan, and hue to his promise he revealed 
to 3 'ou the science of Madliu (spring) which he had learnt from 
Tvasti and which was a jealously guarded secret ’ 

These lines from the Rg-vcda suggest to us that the science of 
spring 01 Madhu-vtdyd was nothing but the knowledge of the 
celestial signal for the coming of spiing What that signal was is 
now the matter for our consideration 

The Asvins are always spoken of and addressed in the dual 
number The Vedic rsis most probably identified the Asvins with 
the stars a and yS Ariehs — the piominent stars of the naksaira 
Asvml Whether this be true or not, this much is certain that 
the Asvins weie and aie even nowregaided as the presiding deities 
of this naksatra AHinl The three stars a, yS and y Artetis form a 
constellation which is likened to the head of a horse ’ The Asvins 
are spoken of as riding in the heavens in their triangular, 
three-wheeled and spring-bearing Chariot, in several places in the 
Eg-Veda some of which are — 

(I) wj: ^ i 

M I, 34. 2 

‘ Three aie the solid wheels of your spring-hearing (Madhu- 
Vahana) chariot, as all the gods knew it to be when you attended 
on Vena (= Venus ?) the beloved of Moon 

M I, 157 3 

‘ May the three-wheeled car of the Asvins, which is the 
harbinger of spring (Madhu-Vahana), drawn by swift horses, 
three canopied, filled with treasure, and every way auspicious, 
come to our presence and bring prosperity to our people and our 
cattle ’ 

* I 

6atalf/a Samhtla, II, 163 

* I fltn inilcb'el to Prof MM Vidbaeckhara ^astri, the Head of the Dept of 
‘•an'lnt, Ca’cntta Unnermly, for tins and the next reference from the llg 1 eda I 
owe it to him also tint tlie adjective ‘ Sprinp-beariDg ’ is appoed only to 

the car of tie Atvins ind to the car of no o*ber god in the Ilg Veda 
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(8) sner^kR i 

M X, 41 2 

* Ascend, Nasatyae, your sprnig-bcaring (haaot which is har 
nessed at daion and set in motion at daten, etc ’ 

(4) qfN^frr ^ ?7jft5!T- 1 

, " M. I, 34 9 

‘ Wlieie, Ndsatyas, are the thiee wheels of your triangular 
cai Wheie the three fastening and props (of the awning)? ’ 

(Wilson) 

M 1,47 2 


‘ Gome Asvins, with your thiee-columned triangular cai ' 

(Wilson) 

M 1,118 2 


‘ Come to us with your tii-columnai, triangular, three-wheeled 
and well-constructed cai ’ (Wilson) 

All these references speak of the triangular, tri-columnai, 
three-wheeled car of the A47ins Here the three wheels of the 
car of the Asvms were perhaps the three stars «, /?, and y Arietis, 
which constitute the naksatra A^vini likened to the head of a 
horse. Most probably the car of the Alvins included one more 
star, (X Titangnlum, which with « and /3 Aiietis formed a stable 
solid triangle as shown in the figure given below 

Alvins’ A Car 




^cs^Tnangulum 




oTARIETIS 


# ApfeCis 


Tiie first three references speak of the cat of the Alvins as 
‘?W5rT?pT’ or harbinger of spring The third reference directly 
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states that the car of the Asvms which is ‘ spring-hearing ’ is 
harnessed at daton and set in motion at dawn Inference is here 
irresistible that when the car of the ^svins, viz the constellation 
A^vinl consisting of the stars a, ^ and y Arietis became first visible 
at dawn, the season of spring began at the place of observation 
which we shall take to be of the latitude of Kuruksetra in the 
Punjab 

According to Wilson, the Asvms were ' the precursors of the 
dawn, at which season they ought to be worshipped with liba- 
tions of Soma juice ’ There are of course many passages in the 
Rg-Veda which justify the above statement made by Wilson, 
but we desist from quoting them heie as they only tell us that 
first lose the Asvms, then came the dawn, and then rose the 
sun ^ The season referred to here is that of the heliacal rising 
of the car of the Asvms which brought in spring The jealously 
guarded ‘ Madhu-Vidya ’ or the ‘ Science of Spring ’ was thus 
nothing but the knowledge of the celestial signal foi the advent 
of spring, and this was the heliacal rising of the stars a, j3, y, 
Arieits Of these three, « Arietis uses last Hence the Ai^vins 
rise completely when a Arietis rises 

Poi the beginning of the Indian spring, the sun should have 
the tropical longitude of 330° Hence when the star « A rietis 
became first visible at dawn it was the beginning of Indian spring 
with a celestial longitude of 330° for the sun — at a place in the 
Punjab of which the latitude was the same as that of Kuruksetia 
(30* N) This furnishes sufficient data for the calculation of 
the time for this astronomical event Now the dawn begins 
when the sun is 18° below the horizon Thus at the time when 
« Arietis reached the eastern horizm with the sun at 18° below 
the horizon, Madhu-Vidya was discovered oi it was recognised 


* Soane of these references from the Jig Veda are noted below — 

(“) '95 I 7, 4, 10) which 

meant ' Before the dawn eien, St\stri sjnda to bring jou to the rite, jonr wonderful 
c»r shining with clarified butter’ (t>) - j fiqyi I HI. 5, 5, 1) 

j t ‘ the praieer awaVei to glorify the Alvins before the dawn ’ These Iranshtions 
are due to Wilson Cf other references — 51 I, C, 5, M I, C, 7, M 1,0,31,4 

M I, 0,4. 9, M 111,6,5,1, 5f I, 5 ^ VIir,l,6, 2 
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as the signal for the beginning of spring at the latitude of 
Kuruksetra (30° N) \ 

We now proceed to find the time when this astronomical 
phenomena took place 


X 



Let the above figure represent the observer’s celestial sphere 
at the latitude of Kuruksetra Here PZQH is the observer’s 
meridian, HBcxKH' the horizon, QBQ' the celestial equator and 
ySLK the ecliptic S indicates the sun’s position at 18° below 
the horizon According to our interpretation Sy= 30°, when it 
was the beginning of Indian spring « is the point on the 
horizon where o!.-Arietis rose at the time Z and P respectively 
denote the zenith and the celestial pole of the observer Join 
Py and PS by arcs of great circles, PS cutting the celestial 
equator at M, Draw aL perpendicular to the ecliptic. 

For 1931 A D , 0 ! Arietis had its — 

(1) Mean celestial longitude =86° 41' 50" and 

(2) ,, ,, latitude = 9° 57M6'^ N, whieh’is taken to 

remain constant 

The ZEyK= obliquity of the ecliptic 

=24° 6' 35'' according to our assumption which was 
true for 4000 B 0 

(а) In the triangle ySM, we have yM=27°47' 18", and SM=11°47' 

(б) In the triangle PZS, ZS = 103°, SP=101°47', and PZ = 60° 

The angle ZPS is given by, 

9— 1408B 
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tan ZPS 
2 



ZS+PS-PZ 

2 

ZS+PS+PZ 

2 


X Sm 


ZS+PZ-PS 


X Sm 


PS +PZ-ZS 


Hence we 6nd that the angle ZPS=103°20'54// 

(c) Again in the triangle EyK, zKEy=120° 
By=zZPS+ZSPy-90° 

=103'’20'54'/ + 27°47'18'? - 90° 

=41°8'12'/, 

and zE7K=24°6'35'/, 

The arc yK is given by, 

cot yK sm Ey=cos Ey cos 24°6'35"— tan 30° sin 24°6'85^ 

\ 

_ cos Ey X cos (24°6'36'^ + 0) 
cos 0 

, , X tan 30° 

where <b is given by tan a = — , 

cos Ey 

whence ^=37°28'25'^ 

• yE:=55°3P51" 

(d) From the same triangle we then 6nd the angle E, which 
becomes = 43 °43'17''' 

(e) Lastly from the small right-angled triangle K«L, we obtain 
KL by the equation, 

Sm KL=tan aL x cotK 

=tan 9°57'4e« x cot 43°43'17// 

•.Kz =10°35'7'^ «L being the celestial latitude of oc Aneiis for 
1931 supposed to remain constant throughout 

Thus at the time which we want to determine, the celestial longi- 
tude of « Anetts was 


= -yL 

= -(yK-KL) 
= -44°56'44" 


For 1931 A D , the mean celestial longitude of « Anelis, as 
stated before, was=36° 41' 50’’ 
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Hence the total change till 1931 A D m the celestial longi- 
tude of a Arictts works out to have been =36° 41' 50" 4-44° 56' 44" 

=81° 38' 38"^ , which 
represents a lapse of 5,925 years, ignoring the propei motion of 
a Anetis The date becomes 3995 B C which may be set down 
as 4000 B C 

This was very neaily the date when, it is alleged, Tvastr 
communicated to Dadhici the celestial signal of the heliacal 
rising of ot Arietis for the advent of spiing at the latitude of 
Kuruksetra 

It may now be asked if the Vedic Hindus could accuiately 
determine the beginning of spring The answer must be yes 
In the KaiisUaki Bnihmana,' it is stated that when the sun 
turned north on the new-moon of il/ap/m, spring began one day 
after the new-moon of Caitra They thus counted full sixty 
days after the winter solstice day and got the beginning of spring 
The Aitareya Brahmana * has described the method by which the 
Vedic Hindus could accurately ascertain the winter solstice days. 
Hence we may be quite sure that the Vedic Hindus could accu- 
rately find tbe beginnings of the Indian winter, spring and all 
the seasons of the year 

We now proceed to find from^ our investigation the position 
of the equinoxes and solstices at tbe time we have determined, 
when the Vedic Madhu-Vidyd came into being, viz , the year 
4000 B C 

Burgess in his Translation of tbe Suryasiddhnnta,'^ has given 
the celestial longitudes and latitudes of the ecliptic stars for the 
year 560 A D Now at the time when the first visibility of 
« Anetis marked the beginning of 8prmg,the celestial longitude 
of this star wa6=— 44° 57' nearly For 560 A D , Burgess gives 
the celestial longitude of cx Anetis as =17° 37' Hence the 
• 

^ The calculation of this increase in the celestial longitude of a Anetis has been 
very kindly verified by Dr M N Saha, FES, and Dr K M Basu, D Sc 

* Fausltaki Brahmana, XIX, 3 

^ Aitareya Brahmana, XVXIT, 18 I shaP deal with this topic in a subsequent 
chapter named ‘ Solstice Days in Vedic Literature ’ 

^ Burgess s Translation of the Suryasiddhanta, Calcutta University Bepriint, 



68 


ANCIENT INDIAN OHKONOLOGt 


total change in the longitude of the star becomes 62° 34', which 
must be the longitude of the lequued vernal equinox in Burgess’s 
table , the summer solstice, autumnal equinox and the winter 
solstice of the year 4000 B G will have respectively the longitudes 
152°34', 242°34' and 332°34' in the same table Now — 


Long for 660 A D of the 
four cardinal points of the 
ecliptic for 4000 B C 

Long for 660 A D of 
some selected stars 

Eemarks 

Vernal Equinox, 62°34' 

A Ortonts, 63°40 

1 

V Equinox near A Ononis 

Summer Solstice, 152‘’34' 

P Leoms,15VSr 

S Solstice „ P Leonts 

Autumnal Equinox, 242°34' 

A Scorpionts, 244°63' 

A Equinox „ \ Scorpionts 

Winter Solstice, 332°34' 

a Pegast, 333°27' 

W Solstice ,, a Pegast 


Hence at the time (4000 B C ) when the heliacal rising of 
a Arietis marked the beginning of spring at the latitude of 
Kuruksetra, the Vernal Equinox was in the constellation Mrrja- 
Jiras (Orion’s Head), the Summer Solstice in the Uttara Phalgums 
Leonts), Autumnal Equinox in Mala (A- Scorpwnis) and the 
Winter Solstice in Purva-Bhadrapada (« Pegast) 

Here our interpretation of Madliu-Vidya or the Science of 
spring leads us to the same antiquity of the Vedas as was sought 
to be established by Tilak, in his Orion ' The present discussion 
coiioboiates Tilak’s finding, I trust, with more definite and 
stronger reasons 

It may not be out of place to note here the epigraphic evi- 
dence of the establishment of an independent state in Mitanni 
(bet meridians 38° and 40° E and bet 36° and 38° N parallels 
of latitude) in north Syria by a people named Kharri (? Aryans), 
as the following extracts from the Cambridge Ancient History, 
Vol I, and the Cambridge History of India, Vol I, will show — 
(1) Cambridge Ancient History, Vol I, page 312 
‘ In the reign of the Khabtir and Balik, the state of Mitanni 
was eventually set up, ruled by a royal house and aristocracy of 
horse riding Kharri {? Aryans) and worshipping as we know 


* Onon or Tie Inttqutly of the Vedas, e book bj B G Tilak (Poona, 18931 
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from Cuniform documents of the Amarna age, the gods India, 
Varuna and the Nasatya twins (the Asvins) Moreover the 
chief god of the Kassites is said to have been Shunyasli — the 
Indian Siirya, the sun ’ 

(2) Cambridge History of India, Vol I, Ancient India, 
page 72 

‘ In the German excavations at Boghaz Koi, the ancient 
Pteiia, have been found inscriptions, containing as it appears 
the names of the deities which figuie in the earliest Indian 
records, India, Varuna, and the great twin -brethren Nasatyas 
The inscriptions date from about 1400 B C and the names 
appear not in the form which they took in the historical records 
of ancient Persia, but are, so far as syllabary will admit, identi- 
cal with the forms, admittedly more original, which they show 
in the Bg-Veda ’ 

The actual names of the gods as found m the cuniform 
tablet referred to above are given on page 320 of this work as 
Mt-iUra, V-ru-w-na, In-da-ra, and Na-sa-at-U-ia, which are 
readily recognized as Mitra, Varuna, Indra and the Nasatyas 

Here the epigraphic evidence is dated 1400 B C and it is 
not known if any earlier epigraphic evidence as to Vedic chrono- 
logy may not be brought to light in future It is, therefore, 
premature to try to form any hypothesis as to the antiquity of 
the Vedas from this source In absence of epigraphic, we have 
to rely on literary evidences alone Our definite finding as to 
the antiquity of the Vedas must remain, so long as it is 
not contradicted by epigraphic evidences which may be brought 
to light in future I trust it is established that the civilization 
of the Vedic Hindus was earlier than that of the Indus Valley 
as evidenced by the remains at Mahenjo-Daro 

A Note to Geatieb IV 
Kiirultsetra the Centre of Vedic Culture 

In the preceding chapter we have taken Kuruksetra (30° N) 
itself as the centre of Vedic culture Here we want to set forth 
the reasons for this assumption of ours 
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In the 3atapatha Brdlimana, XIV, 1, the first two verses ran 
as follows — 

“ The gods Agni, Indra, Soma, Makha, Vrsnu and the 
Visvedevas, except the two Asvins performed a sacrificial session 
Tlieir place of divine worship was Kuruksetra Therefore people 
say that Kuruksetra is the gods' place of divine woiship " ^ 

Eggeling’s Translation 

In another place of the same work, we have the statement 
that “ Those gods aie performing the' sacrifice at Kuruksetra ” ^ 

(S Br 1,15,13) 

In the Maitrayanl Samhita also it is stated m two places 
that “ The gods performed sacrihce at Kuruksetra ” ® 

(II, 1, 4 and IV, 5, 9) 

Again in the Pahcavimsa Brdhmana (XV, 10), we have 
“ They (the participants of the sattra) undertake the consecration 
at the place (i. e , to the south of the place) where the river 
Sarasvatl is lost m the sand of the desert ” (Caland) 

In the same work there is also a reference to the rivei 
Disadvati, (XV, 10, 14-15) 

Again in the Manii Samhita we have ^ — 

“ The land which lies between the divine rivers the Saiasvati 
and the Disadvati, built by the gods, is called Brahmavarta ” 

“ The culture (behaviour and mode of living) which has been 
handed down by the successive generations, in that country, 
relating to the principal and intermediate castes, is called correct 
behaviour ” 

Kuruksetra, the Matsyas, the Pancalas and Surasenas con- 
stitute the land of Brahmarsi, which is next in importance to 
Brahmavarta 

^ Macdoncll and Ccitli, Vedic Index 

I cfWRTY f qqsprftfif Sf ^ 

cif% f qmt lu, ^ ii 

* JTJT I = §qT ^ ( 

tit q i q'nhir ^ 9^ n 

gmvTcf ^ TT7(i>}rq qrenn ajy Qqqa . i vq qwfv tvit 5 n 
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“ Prom the Brahmans born of this place, all men living in 
this world should learn then respective customs and manners ” 

Manu Samhita, II, 17-20 

An important point to note in this connection is that the river 
Sarasvatl rises fiom the Sivalik hills and is lost in the North 
Eajputana Desert, and is almost bisected by the 30° N parallel 
of latitude, and Kuruksetra also lies almost on the same parallel 
Thus the Brahmanas and the Manu Samhita justify our 
assumption that Kuruksetra was the centre of Vedic culture 

Then again we have other reasons to conclude that the Vedic 
Hindus lived not much further noith than about 26° N In the 
next chapter we shall show that Indra, the rain giver, was the 
god of the summer solstice The Brahmanas oi those who found 
the seasons for sacrifice, raised up this god of the summer solstice 
like a bamboo pole ^ This shows that the summer solsticial point 
passed very near the zenith of the place wheie the Vedic Hindus 
lived This place could not be of much higher latitude than 
about 24° degrees and Kuruksetra has the latitude of about 30° 
degiees. 

Secondly it IS stated in the Bgf-Fcdo, that the planet Jupiter 
was “ being first born in the highest heaven of supreme light ” ® 
This refers to the discoveiy of Jupiter as a planet Now Jupiter 
could not have a celestial latitude exceeding about 1°45' , hence 
its greatest north declination could never exceed 26° If at 
the land of the Vedic Hindus, this planet was discovered in the 
highest heaven, the latitude of the place could not exceed 30° N 

The Vedic rivers or the rivers mentioned in the Rg-Veda 
furnish additional proof that the land of the Yedic Hindus could 
not be outside India Not only do we have the mention of the 
seven rivers, we get the names of the Vipash, Satadru, etc. 

All these facts lead us to conclude that in interpreting the 
astronomical references found in the Vedas, we should generally 
take Kuruksetra itself as the centre of Vedic culture, and we 
should not) use any place outside India unless there are very 
strong grounds for such a hypothesis 

^ f I M I, 3, 1 

5IT5f?irTr Wft 
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VEDIC ANTIQUITY 
When Indra became Magliavan 

The Vedic god Indra was the ‘ shedder of rain ’ (vrsan), 
‘ wielder of the thunder-bolt ’ (vajnn) and ‘ killer of Vrtra or Ahi ’ 
fvrtrahan) His former great deeds are thus told by rsi Hiranya- 
stupa in the Rg-Veda M I, 32, thus* — 

1 ‘ I declare the foimer valorous deeds of Indra, which the 
Thundeier has achieved he clove the cloud , he cast the waters 
down (to earth) , he broke (a way) for the torrents of the moun- 
tain 

2 He clove the cloud, seeking lefuge on the mountain 
Tvastr sharpened his far-whirling bolt the flowing waters (livers) 
quickly hastened to the ocean, like cows hastening to their 
calves 

2 » » 'If 

* “ Maghavan took bis shaft, the thunder- 

bolt, and with it struck the first born of the clouds. 

4 Inasmuch as, Indra, as thou hast divided the first born 
of the clouds, thou hast destroyed the delusions of the deluders 
and then engendering the sun, the dawn, the firmament, thou 
hast not left an enemy (to oppose thee) 

* g flafR ?iTf% ^ 

irii 

guv? i 

'iTOURi ngvsimvlUTg iRii 

vuvsugvluTuniriniuT ufuui i 

’Btqg.w saigvre urfluivia u nan 

?aflr Usf ’ll VV?U I 
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5 With his vast destroying thunder-bolt Indra struck the 
darkling mutilated Vrtia as the trunks of trees are felled by 
the axe, so lies Ahi prostrate on the earth 

6 The arrogant Vrtra as if unequalled, defied Indra, the 
mighty hero, the destroyer of many, the scatterer of foes , — he 
has not escaped the contact of the fate of Indra a enemies The 
foe of Indra has crushed the (banks of the) rivers ^ 

7 Having neither hand nor foot, he defied Indra who 
struck him with the thunder-bolt upon his mountain-hke shoulder 
like one emasculated who pretends to virility , then Vrtra, 
mutilated of many merabeis, slept 

8 The waters that delight the minds of men, flow over 
him recumbent on this eaith, as a river buists through its broken 
banks Abi has been prostrated beneath the feet of waters 
which Vrtia by his might had obstructed 

9 The mother of Vrtra was bending over her son, when 
Indra struck her nether part with his shaft , so the mother was 
above and the son underneath^ and Ddnu slept (with her son), 
like a cow with its calf 

10 The waters carry off the nameless body of Vrtra, tossed 
into the midst of the nevei-stopping, never-resting currents 
The foe of Indra has slept a long darkness 

11 The waters, the wives of the destroyer, guarded by 
Ahi, stood obstructed, like the cows by- Panin , but by laying 
Vrtra, Indra set open the cave that had confined them 

^IcilfeEia ll^lt 

ai?fH i 

qr[gcT ucn 

' q:i[S WIS I 

sit iitfii 

qfmi^rr urffcr siO'w i 
clH ^ai5jf|^?ai5''lU'>ll 
qrq* i 

w fqiwfqf^ci qquqqK iiuit 

1 By tbe great volume of his watery body 
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12 When the single resplendent Vrtra returned the blow 
(which had been inflicted), Indra, by thy thunder-bolt, thou 
becomest (furious) like a horse’s tail Thou hast rescued the 
kine , thou hast won, Hero, the Soma juice , thou hast let loose 
the seven rivers to flow ’ 

(Wilson’s Rg-Veda Transtation) 

The sage or rst who thus sings in praise of these great former 
valorous deeds of Indra was, as we have said before, Hiranyastupa, 
who speaks of himself in the following terms (Rg-Vedg, I, 31, 
11 and 17)1 _ 

‘ The gods formerly made thee, Agni the living general of 
the mortal Nahusa they made Ila, the instructress of Manu, 
when the son of my father was born ’ 

' Pure Agni, who goest about (to receive oblations), go in 
thy presence to the hall of sacrifice, as did Manu, and Angiras, 
and Yayati and others of old ’ 

We conclude that the rsi lived sometime after King Yayati 
of the lunar race The story of the great deeds of Indra we 
have quoted above, divested of allegory, suggests to us that this 
great god was none other than the god of the summer solstice 

All Vedic scholars agree that Vrtra or Ahi means the cloud 
and the fight of Indra, the rain-giver, with Vrtra is a mere 
allegory. The clouds are repiesented as a demon and quite 
unwilling to part with their watery stores until assailed and 
sundered with the thunder-bolt hurled by Indra Wilson explains 
that “ the cloud, personified as a demon named Ahi or Vrtra, 
is represented as combating Indra with all the attributes of a 
personal enemy, and as suffering in the battle mutilation, wounds 
and death*” The Indian monsoons which bring in the rains 


’''RrhmKls iTRi? ^ I 

^5i:t iinii 

' Wilson’s Introdnction to his Rg Veda Translnlion 

WfVi esij II 



VEDIO ANTIQUITY 


75 


teally burat about the 22nd of June, there is generally a drought 
which lasts for about a month or so, before the monsoons 
come. Drought itself is also represented as a demon named 
Susna (I, 101, 2 , I, 33 12 and 1, 103, 8, etc ) who is also killed 
by Indra When Vrtra has been killed, the waters of the sky 
are set free to fall upon the earth and the seven rivers of the 
Punjab are filled up to the banks and roll quickly towards the 
sea The seven nvers are undoubtedly the river Indus with 
five tributaries from the east and one from the west 

Indra was thus the god of the summer solstice , and as Indian 
rams begin when the sun reaches the summer solstice, Indra's 
fight with Vrtra was or is an annual affair According to 
Kalidasa ‘ Indra withdrew his rain-giving (or annual) bow with 
the coming of autumn ’ ^ Every year Indra has thus to fight 
Vrtra or dark-clouds to set free the waters of the sky to fall 
upon the earth 

That Indra is identified with the sun at the summer solstice 
18 thus expressed in Bg-Veda, I, 10, 1, thus — 

'The chanters of the Qayatri hymn thee, Satakratu, the 
worshippers of the sun praise thee, the Brahmanas raise thee 
aloft like a bamboo pole ’ * 

This reminds us of a passage from the Aitareya Brdhmana, 
cb xviii, 18 which says that ‘ by this Ehavimsa, the gods raised 
up the sun towards the highest point of the heavens ' ^ The 
Vedic Hindus had found by obseivation that the sun remained 
stationary, i e , without any change of meridian zenith distance 
for 21 days near the summer solstice , they called the eleventh 
day or the middle day of this period, the Ehavimsa or the true 
summer solstice day Heie Brahmdnah of the Bg-Veda were 
observers of the sun for determining the Ehavimsa day 

Hence Indra is identified with the sun of the summer solstice 
day. 

Thus far we have tried to explain who this Vedic god Indra 
was — that Indra the rain-giver was the god of the summer 

* in the RagliuvamSa, 

* c^is t smiwi suMfrs n 



7G 


ANCIENT INDIAN CHRONOLOGY 


solstice and that his place in the heavens coincided with that 
of the sun at the summer solstice Stationed at his place 
India’s another deed may here be stated — Rg-Veda, I, 7, 3 — 
VIZ , that ‘ Indra in ordei to make the duiation of light longer 
elevates the sun in the sky ’ ^ 

We next pass on to consider when Indrii became Vrtraban - 
or killer of Vrtra in those ancient times The R'g-Vedic text 
on this point runs as follows — (M X, 
23, 2) 

‘ Indra by (the heliacal rising of) the Maghds became Magha- 
van, and thus became the slayer of Vitra ’ 

Here the word ' Maghavan ’ means ‘ one that owns Magha 
the word ‘ Magha ’ to us means the constella’iion Maghas con- 
sisting of the stars, a, g, y, S, fi and e Leonis We understand 
when at the latitude of Kuruksetra, the most prominent star, 

Lconts, of this group became first visible in the east at dawn, 
the sun reached the India’s place or the summer solstice We 
cannot accept that the woid ‘ Magha ’ can mean anything else 
than the constellation Magha If Indra is ‘ a peisonification 
of a phenomena of the firmament,’ ' and ’ Vrtra ’ or cloud is 
also another phenomena of the fiimament, the word ‘ Magha ’ 
must also mean another phenomena of the same firmament. 
Viz , the constellation Maghas Besides, if ‘ Magha ’ be here 
taken to mean ‘ wealth ’ — its acquisition cannot possibly increase 
the fighting capability of this India Further instances are not 
wanting in Sanskrit literature where the word ‘ Magha ’ has been 
used in place of Magha — the 10th lunar constellation counting 
from the Asvtns 

It may yet be urged why ‘ Maghai-y-Maghava etc , should 
mean the heliacal rising of the Maghds, and not the conjunction 
of the sun with the Maghds (or « Leonis), as indicative of the 
time of the summer solstice the date for which was 2350 B C 
The date of the Bharata battle was 2449 B C as we have 

* I 

- WjlBon’e Introdoction to Lis Hg Veda Translation, 

(fl) fWi (b) 

(c) “nv i” 
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established m Chapters I, ]I> and III Here the rsi is Vimada 
who IS spoken of as the son of Indra or of Prajapati and must be 
much anterior to the Pandavas This Vimada is spoken of by 
the Kaksivat in M 1, 116, 1 ( 'who gave a bride to the youthful 
Vimada ’ as the passage runs) We aie thus unable to assign 
the date of the phenomena ' Maghai-r-Maghavd,' etc , to 2350 
B C In the Chapter on Madhu-Vtdyd or the Science of Spring, 
we have shown that the practical rule for detecting the advent 
of spring was taken as the heliacal using of the star a Anatis 
about 4000 B C At this age, the seasons were determined no 
doubt by observation of the sun at the summer and winter sols- 
tices, and for future prediction of the beginning spring or of 
the rains, the heliacal rising of some bright stars were noted, 
vtz , a. Arietis for the beginning of spring and « Leoms for the 
advent of the lains Our investigation will show that both these 
rules for the beginnings of spring and the rams belonged almost 
to the same age 

We are thus led to conclude that when Indra, the shedder 
of rain, became Maghavan, i e , when he began to function 
with the heliacal risiug of ilfogM (or <x Leom,?), it was a Vedic 
age when people counted the seasons by the heliacal rising of 
some bright star at dawn To put it plainly it was the age 
when at the latitude of Euruksetra (lat 30° N ) the sun reached 
summer solstice on the day of the first visibility of « Leonts 
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Let the above figaie represent the observer’s sphere at the 
latitude of Kuruksetra, HPZQH' is the meridian, H«KEH' the 
horizon, QEQ' the celestial equator, Z and P are respectively 
the zenith and the celestial pole 

Let S be the position of the sun at 18° below the horizon, 
so that ZS=10S° The sun is at the summer solstice 

We take w the obliquity of ecliptic=24'’6'35" which was true 
for 4000 B C In the figure yKS is the ecliptic, cutting the 
horizon at the point K The point oc-on the horizon is the 
position of cx Leonts when it is just on the horizon, although it 
would be raised above it by about 35' due to refraction from a 
at exL be drawn perpendicular to the ecliptic so that yL was 
the celestial longitude of a Leonts at the time we propose to 
determine. 

The celestial longitude of cx Leonts for 1931 A D •=148°52'11'/ , 
the celestial latitude of a Leoms for 1931 A D =0°27'26*', which 
18 supposed to remain constant 

(1) In the triangle ZPS, the side Z'P=60°, PS=65°53'26" and 
28=108*’, the angle ZPS is given by 



/sin ^StPS-ZP 
^ i.,n ZSt| , StZP ~ 


ZS + ZP-PS 
2 

PS fZP-ZS 
2 


. ZPS = 130*’29'16" , 
/. EPS=40'’2916»' , 
/. yE=49‘’30'44" 


(2) In the triangle KEy, the four consecutive parts are, zKBy 
= 120*’, Ey=49'’30'44", EyK=24*’6'35" and yK Hence yK is given by, 


8tyKSm49°30'44" 

=C 0 B 49*’30'44" X cos 24*’6'35"-tan SO® x Sm 24*’6'35» 
We use the auxiliary angle given b> 


tan (p= 


tan 30® 

co849"30'44'' ' 


6 =41®38'38’' 


cot yK = 


cob 49®30'44'^ x cos65®45'13'' 


.•.yK=64®50'38'' 


cos 41'38'38" 
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(dj In the same triangle KEy, the angle K is given by 

Sm K=Smj*^nl^ 

Sm yE 

ZK=46°41'29" 

(4) In the triangle Kocfj, we hive K=46°4V29'', the angle L is 
a rt angle, and «L = 27'26'' 

E:L=25'51« 

We have found before thit yK =■ 64°50'38" 

Now KL=25'51^ 
yL = 65“16'29" 

Now the celestial longitude of « Leonis for 1931 A D =148°o2'll" 
and the celestial longitude of a Leonis for the reqd past date 
= 65‘’16'29" 

the increase in celestial longitude of a Leonis during the 
entire period = 83°35'42'' 

The mean precession rate for the period =49'/ 5938 

Annual proper motion of <x Leonis =^0" 2478, 

the -mean Annual variation in longitude ol cf, Leonis =49" 3460 
lapse of years till 1931 A D =6100 nearlj 

/. the Date=4170 B C ^ 

Hence 4170 B C v^as the date when the Vedic god Indra, 
the god of the summer solstice, became Maghavan We have 
now to find the position of the equinoxes and the solstices about 
4170 B C The longitude of Regiihis in 560 A D was 129°49' 
according to Burgess In 4170 B 0 the same was =66°16' , 
thus the change in the celestial longitude of Regulus was till 
560 A D = GIBBS' nearly Now the celestial longitude of A Ononis 
was in 560 A D =63°40' Hence vernal equinox for 4170 B C 
was near to the ecliptic place of A Ononis , and in a similar 
manner the summer solstice near to jS Leonis, autumnal 
equinox near A Scorpionis and the winter solstice near (x Pegasi 
m 4170 BO In the Indian way, the vernal equinox was in 
the Mrgasiras, S solstice in the XJ Phalgtmis, A equinox in the 
Midas, and W solstice in the P Bliadrapadas These were 
almost the same as in 4000 B.C as might be expected. 

* If the 8un s depression below the horizon were taken at 17', the celcqlated 
date would come out to be nearly 4000 B C, 
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We have establiBhed above that Indra began to function 
when (X Leoms or the constellation Maghas was heliacally visible 
at Kuruksetra about the year 4170 B C Before the heliacal 
visibility of a Leoms or Magha, the constellation of AMesd or 
Ahi, i.e , Hydrae became first visible Vrtra is also called Alu 
in the Rg-Veda , the allegory implied is perhaps that Ahi means 
the clouds that were seen in the sky tiom the rising of Ahi or 
ASlesd, which did not yield rain till the rising of Maghd (Regu- 
lus) Hence Vrtra also meant Ahi or clouds which were unwil- 
ling to part with their watery stores From the rising of Ahi 
till the rising of Maghd (Regultis), was the period of drought 
called 3usna in the Rg-Veda 

Again Indra had two other names gatakratu and Valabhit 
The first of these names means very probably that the pheno- 
mena of the bursting of the Indian monsoons and of the first 
visibility of Maghas were established as synchronous in the course 
of observations extending over many (literally a hundred) years 
Hence Indra, the god of summer solstice, got the name" Satakratu 
(the performer of hundred sacrifices) Again the demon Vala 
meant perhaps black clouds and his cave also existed in the 
clouds and when Indra opened the cave of Vala and rescued the 
cattle (Jit and ?Tt also means water), Indra really clove the clouds 
and set the waters from them free to fall on the earth So if 
Indra was Valabhit, he was none other than the shedder of ram 
{Rg-Veda, 1,11, 5) 


Leoms or Indra's Horse 
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One thing more that strikes us in t his connection is that the 
so called horse of Indra was most probably the constellation Leo, 
which IS ordinarily likened to a lion. It may be likened to a 
horse as well, as in the above diagram — 

The stars e, fi, Leonts forming the head of India’s horse, 
the line joining y and S Leonts the back, « and 0 Leonis the 
two legs, jS Leoms the end of the tail India in his car took 
his seat a little behind Leonis 

As I have said before, in the fiist Chaptei on ‘ Madhu-Vidyd,’ 
it has been established that when the fiist visibility of the Asvins 
in the east was the signal foi the advent of spring, the time 
was about 4000 B C These two Chapters show that about 4000 
B C the Vedic Hindus recognized the coming of the Indian 
spring and of the rains, by the heliacal usings of oc Arietis and 
« Leonis respectively 

This practice is similar to that of the ancient Egyptians, 
of reckoning the year by the heliacal rising of « Gams Mapris or 
Sinus In Homer’s Iliad, we find in Bk V, that this star 
Smus IB called “ the summer star which shines very brightly,” at 
least thus the translator interprets it Again in Iliad Bk XXII, 
IS mentioned a ‘ star which rises in autumn ’ which people call 
the “ dog of Orion ” It seems that the same star Sinus was both 
the summer star and the autumn star in Homer’s time In 
such a case very probably the fiist visibility of the star at 'dawn 
showed the beginning of summer in Greece and the position of 
the same star higher up at dawn, the beginning of autumn 

It now appears that the practice of recognizing the seasons 
by the heliacal risings at some oi other of the bright stars was 
followed by all ancient nations 
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VEDIC ANTIQUITY 

Ebhus and Then Awakemng by the Dog 

In the preceding two chapters, we have spoken of the cons- 
tellation of “ the Car of the Alvins ” and of “ the Horse or the 
Horses of Indra ” In the present chapter we shall see who 
were the makers of the above constellations in the earliest Vedic 
times The story of Dadihci will also appear as mere allegory 
from what follows The Ebhus, whose deeds we are going to 
describe here, were of the race of Angiras and were exceptionally 
brilliant men of those times and while living they were entitled 
to the share of the sacrificial portion with the gods and after 
death they were supposed to be dwellers in the orb of the sun 
The first hymn of the Eg-Veda addressed to them is M I 20, 
and here the Esi is Medhatithi, and runs as follows* — 

1 “ This hymn, the bestower of riches, has been addressed 
by the sages, with their own mouths,® to the (class^ of) divinities 
having birth ” 

2 “ They who created mentally for Indra the horses that 
are harnessed at his words, have partaken of the sacrifice per- 
formed with holy acts ” 

Here the ' horses ’ of Indra may be a single-bodied but a 
two-headed horse, being represented by the constellation Leonts 
An alternative interpretation would perhaps be that the two stars 
Castor and Pollux may have been taken for Indra’s horses, while 
Indra f = Maghavan) had his seat at « Leonis (Magha) This 
interpretation would be in harmony with the Greek tradition of 

* fItifHTWTT I ni[n 

n g^5ji ii^n 

— Rg Veda, iT I. 20 

* Tbii sbow» that thiaiynjn was not actnally composed by Jlcdhatithi 
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taking tHe stars Castor and Pollux as hoisemen Between 
a Looms and the stars Castor and Pollux, there lies no bright 
ecliptic star These two stars rise before ot Looms, the seat of 
Tndra, on whose heliacal rising at Kuiuksetra the rams set m 
in those times The next rcas of the hymn run as follows ^ — 

3 “ They constructed for the Nasatyas, a universally mov- 
ing and easy car, and a cow yielding milk ” 

Here the “ car of the Alvins ” was the star-group formed of 
the stars a, /? and 7 AneUs together with « Triangulum, of which 
a and /S Anetis with « Triangulum formed the stable triangle, 
«, (S and 7 Anetis the head of the horse, while a a nd 8 Anetis 
were symbols for the Asvins 

4 “ The Rbhus, uttering unfailing prayers, endowed with 
rectitude and succeeding (in all pious acts) made their parents 
young.” 

As we are concerned with the deeds of Rbhus we quote only — 

6. “ The Rbhus have divided unto four the new ladle, the 

work of the divine Tvastr ” 

8 ” Offerers (of sacrifices), they held (a mortal existence) , 

by pious acts they obtained a shaie of saciifices with the gods ” 

This hymn thus narrated the deeds of the Rbhus and the 
honoured position which they attained by those good deeds, viz , 
privilege of having the saciificial portion with the gods 

The next rsi to bear witness to the above great deeds of the 
Rbhus was Kutsa m the hymns M I 110-11 The most sig- 
nificant rcas are the following — 

4 “ Associated with the priests, and quickly performing 

the holy rites, they, being yet mortals, acquired immortality and 
the sons of Sudhanvan, the Rbhus, brilliant as the sun, became 
connected with the ceremonies of the year ” * 

fwi 3 ^’ I 11811 

^arcisf 1 3^1. ii^ii 

WoffET igpqaT I ftg IFH 

—Bg Veda, M I 20 
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The above verse shows the great esteem and position which 
the Bbhus had won while living amongst the men of their time 

5 “ Lauded by the bystanders, the Ebhiis, with a sharp 
weapon, meted out the single sacrificial ladle, like a field 
(measured by a rod) , soliciting the best libations, and desiring 
to participate of sacrificial food amongst the gods ” ^ 

6 “To the leaders (of the sacrifice), dwelling in the firma- 
ment, we present, as with a laddie, the appointed clarified butter 
and praise with knowledge those Rbhus, who, having equalled 
the velocity of the protector (of the universe, the sun), ascended 
to the region of heaven, through the offerings of sacrificial food ” ^ 

Here the Rbhus are described as have ascended the orb of 
the sun by the meiit of having offered the sacrificial food to the 
gods We shall have further accounts of their life after death 
as understood by Dirghatamas and Vamadeva 

“ The Rbhus, possessed of skill in their work, constructed for 
the Asvins a well-built car , they framed the vigorous, horses 
beaiing Indra , they gave youthful existence to their parents , 
they gave to the calf its accompanying mother ’’ ® 

We next pass on to the hymns of Dirghatamas of M I 161, 
the rcas 6, 11 and 13 

“ Indra has caparisoned his horses the Advins have har- 
nessed their car Brhaspati has accepted the omniform cow 
therefore, Rbhu, Vibhva and Vaja go to the gods, doers of good 
deeds, en]oy your sacrificial portion ” ® 

Here the import is that Indra begins to function oi that 
the rams set in, when the constellation Looms or Indra’s horse 
rises heliacally, and that the rising m the same way of the car 
of the Asvins brings in spring, and Brhaspati or J upiter has been 

II ¥ff 

^iRits 11 „ , K , 

ir I 110, 5 and C 

* craqu ^ i?t ^ i 
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discovered as a wandering body in the sky (here called the omni- 
form cow) These are indeed great deeds which entitled the 
Ebhus to enjoy the sacrificial portion with the gods They 
were great as observers of the heavens who had discovered the 
celestial signals for the coming of the rains and of spring , they 
had also discovered the planet Jupitei 

“ Ebhus, the leaders (of the rams), you have caused the grass 
to grow upon the high places , you have caused the waters to 
fliow over the low places , for (the promotion of) good works 
as you have reposed for a while in the dwelling of the unappre- 
hensible (unconcealable more properly) sun, so desist not to-day 
from the dischaige of this your function ” ^ 

We conclude that the Ebhus were also leaders of the rainy 
season, they slept for a while in the orb of the sun with the first 
bursting in of the Indian summer monsoons, i e , from the time 
of the summer solstice Here the idea of sleep of the Ebhus at 
this time, formed the basis of the Puranic Hindu faith that 
Visnu and other gods sleep duiing the entire period of the rains 
lasting for four months of the Indian rains At the place of the 
first Aryan settlers, which we have taken to have been near 
Kuruksetra, there was a clearing up of the sky for some time 
after this first bursting of rains Here Dirghatamas does not 
tell us how long the Ebhus sleep in the orb of the sun, but that 
so long as they sleep the sky remains cloudy and the grass grows 
on the high places and water is spiead ovei the low places In 
the next verse we are told that the Ebhus are awakened by the 
Dog — when the clearing up of the sky follows the first bursting 
of the monsoons. 

“ Ebhus, reposing in the solar orb, you inquire, ‘ who awakens 
us, unapprehensible (unconcealable) sun to this office of sending 
rain ? ’ Sun replies ‘ the awakener is the Dog and in the year 
you again to-day light up this world ’ ’** 




M I 161, 11 
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2 
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Here the sun is taken to exhort the Bbhus reposing in his orb 
to clear up the skj on the call of the Dog We are inclined to 
take, that this call of the Dog means the heliacal rising of the 
Dog-star or « Cams Maprts, Smus or the Sothis which was the 
Egyptian name of the star 

We next pass on to the following rc by Vamadeva 
“ When the Ebhus, reposing for twelve days, remained in 
the hospitality of the unconcealable sun, they rendeied the fields 
fertile, they led forth the rivers, plants sprung upon the waste 
and waters spread over the low places ” ' 

From this statement it appears that in Vamadeva’s time, 
the Rbhus were taken to sleep for 12 days in the orb of the sun 
when they were awakened by the rising of the dog-star 

Hence we conclude that in Vamadeva’s time the heliacal rising 
of the dog-stai took place twelve days after the sun reached the 
summer solstice Now on the basis arrived at above, we 
determine the time of Vamadeva as shown below, supposing that 
he also lived at the latitude of Kuruksetra (30°N) 

At the time we are going to determine, the heliacal using 
of Strtiis (« Cams Majoris) took place, at the latitude of Kuruk- 
setra, twelve days after the sun had reached the summer solstice 
So the sun’s true longitude was then 90°-M2° or 102° nearly 
and the star came on the eastern horizon when the sun was 
18° below it 

At the epoch 1931 0, the star a-Canis Majorts had its 

E A =6 h 42 m 6 524 s 
Deo = -16°37'13'' 

and the obliquity of the ecliptic w=23°26'54'' 

By transformation of the co-ordinates, we get 

Long =103°7'52» 

Lat = — 39°35'24", this latitude is suppos- 
ed to remain nearly constant since the time of Vamadeva 
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Let the above figure represent the observer’s celestial sphere at 
the latitude ot Kuruksetra (30°N) Here HPZH^ is the observer’s 
meiidian HOEaH' the horizon, yBM the celestial equator and yLS 
the ecliptic S, indicates the sun's position at 18° below the horizon 
and a. is the point on the horizon where a Cants Majons rose at that 
time Z and P respectively denote the Zenith and the celestial pole 
of the observer 

Now the following quantities are known — 
yS=true long of the sun=102'’ (Ij 

ZEyS = obliquity of the ecliptic at the required epoch which is 
assumed to be about 2700 B C =24°0' (2) 

In the triangle ySM, the above two parts are known and the 
ZSMy=90° 

Hence the declination of the sun=SM=23°27'N (3) 

and the RA ,, ,, !=yM=103°6' . , (4) 

Now in the triangle ZPS, 

ZP=60°, PS = 66°33'and ZS = 108°. 

The angle ZPS is given by 


tan 


ZPS 

2 


,sin gg±ISjl^xsingg± ^^ --rlS 


ZS + PS + PZ^ PS + PZ-ZS 

sin X sin ! — 


whence we find the ZZPS = 129°46' (5) 

Subtract from it the ZZPE which is 90°, we find the angle MPE 

or the arc ME=89°46' (6) 

Again yE=yM-ME = 103°6'-39°46'=63°20' ... (7) 
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Now in the triangle -yEO, 'yE=63°20^ 

ZByO = 24“, zOEy=90“+30° = 120“ 

So the other arc yO is found from 

cotyO X sin 63°20'=co3 24° x cos 63°20'— tan 30° x sm 24° 

Put tan ^)= - ■ , whence ^=52°8' 6 

^ cos 63°20' ^ 


cot yO X sm 63°20'= 


cos 63°20' X COB (52°8' 5 + 24°) 
cos 52°8' 5 


cot yO: 


cot 63°20' X cos 76°8' 5 


cos 52 °8' 5 

Hence yO=:78°54' 6 
Again from the same triangle 

Sm yOE == ^ 


( 8 ) 


sm 78° 65' 

So the ZyOE=52°3' . (9) 

Lastly we come to the triangle oLO, 

where aL=39°85' 4 (latitude of the star) 

ZaOL=62°3' end the angle at L is art angle 
Hence sin OL=tan aL x cot aOL 

OL=40°9'6 (10) 

Now from the results (8) and (10) we can easily find the 
longitude of the star at the required epoch, thus — 


yO = 78°54'6 

OL=40°9 5 
yL=38°45' 

= longitude at the required time 

Long in 1931 0 A D =103° 8' 

,, at the epoch= 38°45' 

Increase in the celestial long = 64°23' 


As a first approximation the above increase in the celestial 
longitude of the star indicates a lapse of 463G years up to 
1931 A D. 
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The mean late of piecession during tbzs period is found to be 
49'^ 7476 seconds pei yeai . The annual proper motion of the 
star in longitude =-0'^3356 Hence the annual vaiiation m 
longitude =49'' 4120 The elapsed year till 1931 A D becomes 
4690 years 

Hence the required time of Vamadeva comes out to be about 
2760 B C 

Now at the time of these rsjs, the Rbhus were already dwellers 
in the solar orb or they had become gods having birth In the 
previous two chapters on Madhu-Vidya and Indra=3Maghavan, 
we have ascertained that they lived at Kuruksetra about 
4000 B G 

If our interpretation be correct, it is proved that the Vedic 
Hindus of Varaadeva’s time reckoned the year by the heliacal 
rising of the Sothts or the dog-star as was done by the ancient 
Egyptians 


12— 1408B 
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VEDIC ANTIQUITY 

The Tiaditwn of Indra's Victojy oDei the Asiiras 

The function of hoisting Indra’s flag was an impoitant festival 
in ancient India In the Mahdbhdiata theie can he found live 
or SIX references to the hoisting of ihe Indnidhmja (India’s flag) 
the farst of which is to be found in the Adi-parva in the story of 
Tapati and SamAarana, the second in the Bhlsma-paiva describing 
how the hero fell on his ‘bed of aiiows’, the third and the fourth 
in the Drona-parva describing the fight with maces between 
Bhima and Salya and also that between Abbimanyu and the son 
of Duhsasana, and the fifth in the SaJya Paiva describing the 
death of Salya The descriptions are confined to the falling of a 
princely and tall wariior on the ground compaied to the Indra- 
dhvaja oi Indra’s flag staft when laid down on the ground The 
hoisting of India’s flag, tlierefoie, was a veiy ancient custom 
The loweiing of the flag staff was also perhaps an important 

u r? ifHci II 

MBh , Adi, 173,3 

Wnt ^ ;a7jl?cT |l 

MBit , Bhhma, 119,91 

’ «ft JT^fwir ■a’ »?3n^T i 

MBh , Drona, 14,29 

* *?fucrt i 
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ceiemoDy usually peiforrued 5 days after the hoisting Even in 
Kalidasa’s Raglmvamsa in the description of Raghu as king of 
Ayodhya aftei his father Dillpa, we have reference to the hoisting 
of the Indiadlivaja, which was both adorned and high.^ 

According to Mallinatha, the Bhamsya Purana says that the 
kings who make the procession of Indra’s flag in a car 
(Ratha) would have their kingdoms favoured by timely lain ^ The 
fuither description of how this flag was hoisted and how it 
was carried in a cai through the main streets of the King’s 
capital in ancient India is described in the Brhat Samluta of 
Varaha-Mihira, chapter 42 “The gods appioached Brahma and 
said to him ‘0 Loid, we cannot stand in battle against the 
Asuras on equal terms Hence we appioach you as our only 
shelter ’ Biahma told the gods, ‘the Lord Kesava who is now 
floating in the sea of milk would give you such a flag that on 
seeing it the demons would not be able to stand in the battlefield 
before you’ Having obtained this boon, the gods with Indra 
went to the sea of milk and began to piaise Visnu The great 
God thus appeased gave them a flag which w,ould lead them to 
victory Indra having got this flag was highly delighted ’ 
Bhattotpala while commenting on the above quotes from Garga 
the following passage “ The Asuras on seeing that flag were 
struck by its brilliance, got confounded and of broken ranks, 
defeated and fled in the month of Bliadrapada The thousand- 
eyed Indra by his thundeibolt killed the Asuras in the night in 
which the moon was at Antarcs, went to heaven after winning 
the battle, on the night with the moon, whom be met on the way 
at the star 3ravana (Altair) ” 

Varaha adds that the king of the gods, Indra, gave that 
flag staff which was made of bamboo to Upaiicaia Vasu, the king 
of the Cedis, and he worshipped it according to the 6astnc rites 
By this woiship, Maghavan was highly pleased and said that the 

Baghu, 4,3 

’ a: I 
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kings who thus behave would be as iich as the Y^asus, and in the 
world their commands would always be accomplished Then 
subjects also being favoured with rich harvest and being free 
from fear and diseases, would be delighted 

The ceremony of the hoisting of Indra's flag was performed 
in the 12th tithi of the light half of the lunar month of Bliadra- 
pada, with the moon near ^ravana (Altaii), as such was the 
day on which Indra achieved his victory over the Asuras Hence 
Gaiga says — 

‘ There the hoisting of the flag is to be preferred in the r2th 
titJii with the moon near the star Siavand (Altau) either in the 
muliurta of the day which is known as Vijaya or A&va or in any 
other part of the day ” 

A n;«/«irtfl=l/30th part of day and night or 24 hours The 

DuiliUTtii which IS here called Vijaya was jierhaps the 8th and 

Aha the 4th which in the astronom\ of the Atharva Veda are 

•/ 

respectively called Abhxpt and Sdiahhaia 

The day for the hoisting of Indra’s flag is even now shown 
111 Hindu calendars, though the ceremony is now more honoured 
in the breach than in the obserxance 

Hence the day of hoisting of the Iiidradlivayi is the 
anniversary of Indra’s victory over the Asura->> or the clouds We 
take it that this was the day of the summer solstice according to 
the recorded tradition 

Now the day for the ceremony falls on the 12tb iithi-d&y of 
Bhadra in the following years in our own times on the dates 
shown below — 


1939 A D 

24th Sept. 

1038 

Otb Sept 

1937 

17th Sept 

1939 

27th Sept 

1935 

10th Sept 

1034 

20th Sept 

1032 

11th Sept 

1931 

22nd Sept 

1930 

4th Sept 


1929 A D 

15th Sept 

1928 

26bh Sept 

1927 

8th Sept 

1926 

19th Sept 

1924 

10th Sept 

1923 

21st Sept 

1922 

3rd Sept 

1921 

13th Sept. 


■' s r s . r ‘Js 

’ In the ^f^r 1915, on tin chr h>r tin ttmuony, the hulfili tain ilui not extend 
till tie liir^n nath <1 ^rncunu. 
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iSiavam oi Alton, has now the celestial longitude of about 301° 
When the 11th tithi is just ovei, the moon must be ahead of the 
sun by 332° Hence on the day on which the moon would be neai 
Sravana and 11 tithis old, the sun should have the longitude of 
169° or according to our current signs of the Zodiac, which will be 
4® 26° neaily, the date would be about the I2th September ’ In 
the above table foimed fiom our calendais the date oscillates 
between the 3rd and the 271h September, and the mean date 
becomes the loth Septembei The true anniveisaiy of India’s 
victory over the Asuras, oi of the traditional summei solstice day 
may then be taken as the 15th Septembei, 1929 This date is 
not far removed from what we got by a consideration of the 
longitude of the stai 3iavand and the age of the moon Fuithei, 
in ancient times a nalcsatra meant a stai gioup and not any part 
of the ecliptic, and a ttihi meant a day in those days, hence it is 
quite lational to take the 15th September, 1929, as'the date of 
tiue anniveisaiy of India’s victoiy which was the day of the 
summer solstice ot the required yeai 

We now proceed with the calculation foi determining the 
requiiecl yeai 

It t=no of Julian years, counted fiom Greenwich mean noon 
of Ibt January, 1900, and L = the mean longitude of the sun, then 
L=280°40'56" + 1296027" 6318 t neglecting the smaller last term 
Hence from the above formula the mean longitude of the sun 
on 15th Septembei, 1929, at Greenwich mean noon comes out to - 
have been 173°58T4" 

In the requiied yeai this longitude was roughly equal to 90° 
degrees Hence as a fiist step the shifting of the solstices becomes 
83°58' Now the mean late of annual precession duiing the period 
between the lequiied date and 1929 A D =49" 5902 With this 
late the time required by the solstices to fall back through 83°5S' 
becomes 6096 years neaily, which shows as a nrst approzimation 
that the required date is 6067 years before 1900 A D 

Now we are to find out the position of the sun’s apogee 60 67 
centuries eailiei than 1900 AD If 'cr= apogee of the sun’s 
apparent oibit, then 

'& = 101°13'i5" + 6189'/ 03t + l G3t* + 0" 012t®, 
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wheie t=no of Julian centuries from 1900 A D Thife gives 
the longitude of the apogee at the lequired epoch to be 357°51' 
Hence the sun’s mean anomaly counted from the apogee=92°9', 
the sun’s mean longitude being taken equal to 90° 

Similarly the eccentricity of the sun’s orbit at that remote 
epcfch= 01882 and the sun’s equation of centre works out to be 
2°9' This equation is to be applied negatively to the mean sun 
for 15th September, 1929 which yields the true shifting of the 
solstices to be 81°49' oi 2°9' less than the value obtained before. 
This diminishes the mimbei of elapsed years by 159 So the 
required date is 5937 years earlier than 1929 AD or is 4009 
B 0 which may roughly be taken to be 4000 B C, 

This date is the same that obtained before in the chapters 
and V and confirmed iii chapter VI, on the Dbhus Hence the 
Hindu Calendar faithfully records the time when Tndra, the rain- 
givei , began to function with the heliacal using of Magha or a 
Leom^ at Kuiuksetra Indra’s fight with the Asuras is here the 
same thing as his killing Vitra oi even Vitras 


CHAPTER YIII 


YEDIC ANTIQUITY 

Miscellaneous Indications of Vedio Antiquity from the Vedas 

In the chapters on “ Madbu-Vidya or the Science of Spizng’’ 
and “ When India became Maghavan ” and in other auxiliaij 
chapters, I have established that the culture of the Vedic Hindus 
date from about 4000 B G , and at that time the V -inal Equinox 
was near A Ononis, Summer Solstice near the stai 0 Leonis, 
Autumnal Equinox neai A Seoipionis and that the W 
Solstice was near the star a Pegasi The two stars a and 
0 Pegasi form the gioup known as the nalcsatrn Piirva- 
Bhadrapada, and its presiding deity, as is well known, is named 
Aja-Ekapat which is rendered in English as “ one-footed goat ” 
In the Jijautisa-Vcddngas, the naksatra itbelf is lead A^a-EKapdt 
In the Taittirlya Samhitd * we have “ 

/ e , of the naksatra Piosihapadd, the deity is A]a-Ekapat The 
Taittinija Biuhinana ^ has also the statement “ of the one-footed 
goat (Apsija Ekapadah) the naksatra is Piosthapadas Now 
the tradition spoken of above that there was a time in ancient 
Vedic Hindu culture, when the winter solstitial colure passed 
through the stai a Pegasi oi the naksatra Puiva-Bliadrapada, 
IS preserved in the Atharva Veda, XIII, 1,6 and also in T 
Bulhinana according to Whitney and winch runs as follows — 

cTsI cr?5’ cTcTR { 

ii^ll 

Whitney translates this veise thus — 

“ The ruddy one geneiated heavec-and-earth , theie the 
most exalted (Paramesthm) stretched the line (tanUi) , there was 

1 T Samhila, IV, 4, 10 

2 T Brahmana, I, 5, 1 
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supported the one-footed goat (Aja-ELaimdaf, by strength he 
made firm heaven-and-eaith.” 

Whitney’s rendering is veiy accuiate and be adds the following 
note — 

“ Ppp leads in c elcapddyo The verse occuis in T B. 
(ii 5 23)/ with only slight variants tasimn for tatm in b and c, 
and eJcapdt me” 

The above has clearly an astronomical mterpietation which did 
not dawn upon the translator Heie the word Ap~Ekapat, 
clearly means the nalsatrB. Puiva-Bhddiapada of which the chief 
star (junction star) is a Pccjast, and the word tantu— line, the 
winter solstitial coluie Ro/iita =iuddy one, undoubtedly means 
the luddy sun as undeistood by Whitney 

' The interpretation IS, that it was the sun who separated the 
heaven from the earth, or part of the heavens in which the 
sun moved, viz , the pait of the sphere lying between the tropics 
of Cancel and Capiicoin which is expressed by the word Dyani 
in this verse The line of the wintei solstice was diawn thiough 
a Peyasi by some person of forgotten memory who is tiaditionally 
called heie Pal aincsthin oi BnihmS In the chapter on Rbhus 
I have shown that it was they who separated the heaven fiom 
the earth and who ‘ mentally ’ constiucted the ‘ car of the Alvins’ 
and the ‘ hoises of Indra ’ Heie (he word Paiamcsihm stands 
toi the Rbhus of foigotten memory The method by which this 
line as spoken of above was diawn, was perhaps this that the 
day of Vthuvdn oi the summer solstice day of one year was a 
full-moon day and the full moon was observed as conjoined with 
the star a Peqasi by a simultaneous meridian crossing of the 
moon and the stai Thus the wmtei solstitial coluie was 
inferred to be passing straight through the stai a Peqasi 

We quote the next thiee \erses of the Ailiarva Veda in 
support of oui inteipietation Whitney translates them thus — ■ 

” 7 The ruddy one made fiim heaven-and-eaith, by him 
was established the sky (svar), by him the fiimamcnt (ndha), by 

^ i fiTinr i tut i 
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him the atmospheie, the spaces (laps) weie measured out , by 
him the gods discoveied immortality ” * 

“ 8 The ruddy one examined (vi mri) the all formed, 
collecting to himself the fore-ascents (prarvha) and the ascents 
{nilia) , having ascended the sky with great greatness, let him 
anoint thy kingdom with milk, with ghee *' “ 

“9 What ascents (iw/ifl) foie-ascents (prartiha) thou hast, 
what on-ascentfa (aruha) thou hast with which thou fillest the sky, 
the atmospheie, with the biahman, with the milk of them 
ineieasing, do thou watch ovei the people in the kingdom of the 
luddy one ” 

In the first of these three veises, the heavens aie divided 
into (1) svar, (2) naka, and peihaps also into (3) the atmosphere, 
and bj- the sun, it is stated that the spaces were measured out 
Here by the word svar is meant the pait of the celestial sphere 
between the two tropics and the remaining portion was named 
naka 

In the second verse we have the words luha and praruha 

which must mean respectively the noithern and southern limits 

of the sun’s ascent as estimated on the meridian All these 

considerations lead us to think that the ” line of Brahma ” of the 

Atharva Veda and the TadUrlya Brahmana was undoubtedly 

the winter solstitial colure passing through the star a Pegasi. 

Hence oui finding the date of tbe earliest Vedic culture as 4000 

B C finds a most unexpected corroboiation fiom the tradition 

/ 

recorded in the above-mentioned Vedic literature It shows 
clearly that the earliest of the Vedic Hindus, the Ebhus, were 
interested principally in the determination of the solstitial colures 
and not much so in finding the equmoxial colures The mention 
of Rohml as the first stai in the Mahabharata and the mention 

f 911 II '311 
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of the two i?o/z.m?s in the Taittirlija Samhita and the Taittirlya 
Brdhmana, with a diffeience of exactly 180® of longitude, suggests 
that the deteimmation of the vernal equinox by the ancient 
(Vedic) Hindus could not have happened befoie 3050 B 0 The 
Mahabhaiata again speaks of the full moons at the Krttikds and 
the Maghds, and as these stars KrtUkd (rj Tatiri) and Maghd 
(a Leoms) diffei in longitude by almost exactly 90° degrees, the 
above statement points accurately to the positions respectively 
of the V Equinox and the summer solstice of the date 2350 B 0 
although perhaps determined about 2449 B C , the date of the 
Bharata battle which was also the date of the Taithrlya Samhita, 
as it speaks of the Krttikds as the fiist naksatra 

I tried to interpret the Atharva reference quoted above in 
terms of the heliacal rising of n Pogasi with the sun at vernal 
equinox, conjoined with Rolitrii, but this interpretation was found 
impossible astronomically. 

In the Chapter on " Madhu-Vidya or the Srtence of Spring,” 
I have demonstrated that the Science of Spring was the knowledge 
that spring set m neai about Kuiuksetra with the heliacal rising 
of the ASvml group of stars, viz , the stars a, ^ and y Arietis The 
date from this condition, I have shown, comes out to be 4000 B C 

The further confirmation of this finding of mine has also been 
found from the Rg-Veda itself In M I 85, the verses 13-15 
run as follows' — 

‘ Indra, with the bones of Dadhyanc, slew ninety times nine 
Vrtras *’ 

“ Wishing for the horse’s head hidden in the mountains, he 
found it at Saryanavat ” 

‘ The (solar rays) found on this occasion the light of Tvasti 
verily concealed in the mansion of the moving moon '' . 

(Wilson) 

I nisii 

| ?c7r nun’ 
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In Wilson’s tianslation, the last verse should begin with 
“ He ” in place of “ The (solar raysi ” The first veise says that 
Indra slew his enemies called Vrtras (i e , Clouds), with the 
thundeibolt made of the bona of the fictitious person DAdh5a3c 
as the tradition from the Puranas says In the second verse 
Indra discovered that spring had just begun with the heliacal 
rising of the horse’s head or Asvini cluster when he observed it 
from the lake Saryanavat which was near Huruksetra according 
to the commentator In the third veise the occasion or the time 
of observation was when Tvasti (=the sun) was found (or rather 
infeiied to be) at the expected place of the moon or the night in 
question was of a new-moon It must be admitted that a 
new-moon night is the best for obseiving the heliacal rising of a 
star or stai group It is almost needless to repeat that I used the 
same data for arriving at the date 4000 BC in the chapter on 
Madhu-Vidya 

In another place of the Rg-Veda, India is called mesa (the 
ram) — M I 51,1 runs tbus^ — 

“ Animate with piaise that Ram, Indra, who is adored by 
many, who is giatified by hymns and is an ocean of wealth ” 
Wilson 

In explaining why Indra is called aiam {mesa), Wilson refers 
to a legend, in which it is nariated, that Indra came in the form 
of ram to the saciifice solemnized by Medhatithi and drank the 
Soma juice 

Now the sacrificial jeai began with spring generally, hence 
Indra’s coming to the sacrifice began by Medhatithi must mean 
the heliacal rising of Aries (rather the Asvml cluster at the head 
of the Ram) at the beginning of spring This is therefore easily 
interpreted by the Madhu-Vidya, and Medhatithi most be a very 
ancient isi, much anterior to Varaadeva who flourished about 
27G0 B C as determined in a pievious chapter 

It must be admitted that in the Rg-Veda we have the 
mention of the constellations Mesa \Aries) and Vrsahha (Bull),' 


2 Us 1 eda, M I 110, IS 
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which weie quite foxgotten or disused in the latei Vedic times 
and also in the Vedaugas I have not got the names of the 
othei signs of Zodiac in the Rg-Veda , perhaps they weie not all 
foimed in those days I have already pointed out the dropping 
of some other old constellations in the later Vedic literature, the 
Veddngas and the Mahdhharata 

It 18 perhaps unmistakably established that the earliest date 
foi the Vedic Hindu culture must be about 4000 B C 



CHAPTER IX 


VEDIC ANTIQUITY 

The Solai Eclipse in the Rgveda and the date of Atn 

In the piesent chapter we propose to find the time of the 
solar eclipse described in the Rg-Veda, the time which was 
undoubtedly that of the rsi Atii who was the authoi of the 
hymn V, 40, 5-9 The first attempt at finding the date of this 
event was made by Ludwig ^ in May, 1885, with the assistance of 
the Viennese astronomer Oppolzer Ludwig imagined that there 
were references to four eclipses of the sun m the Rg-Veda, viz , 
V, 40, 5-9, V, 33, 4 , X 138, 3a and X, 138, 4 I have 
examined all these references and my view is that only 
the first refeience describes a real eclipse of the sun, the 
other three relate to the summer solstice day and the 
appearance of the clouds Ludwig’s paper was severely criticised 
by Whitney in IfcSo under the caption ‘ ‘ On Piofessor Ludwig’s 
views respecting total eclipses of the sun as noticed in the 
^g-Vcda," in the JAOS XIII, pp Ixi-Wvi, for October of the 
same year Whitney ends bis discussion by making the 
following remark 

“There are many other versions and statements and inferences 
in Prof Ludwig’s papei to which serious exception might be 
taken , but it was best to limit the discussion to the main point 
had in view — namely to show that no result possessing even 
presumptive and provisional value as bearing on ancient Hindu 
chronology has been leached by his investigation ’’ 

We shall show that Prof. Ludwig’s inteipretation of the 
l,Igveda reference was not correct as this present chapter is 
developed. Prof C E Lanman m the year 1893 wrote a paper 

^ Paper published m Silzutig herichte of the Bohemian Academy of Science 
in 1885 
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on Bgveda V, 40 and its Buddhist parallel in Festscrift Roth 187 
Eclipse du Soliel par Svarbhdnu, parallel Sarny ukta Nikdya, 
II, 1, 10, cited in Louis Renou’s Bibltographie Vedique 

We can only say that such similarity of statements as to 
solar eclipses in the two works cannot establish that the Atri 
tradition was contemporary with the Sa77iyul{;ta Nikdya event 
To settle chronology by a leference to a solar eclipse is a very 
difficult matter, no easy-going researches can be of any value. 
Without making further attempt at tracing all the different 
attempts made before by other researchers, we proceed to 
interpret the Bgveda reterence V, 40, 5-9 The original Sanskrit 
Tea’s are — 


?r?srT j ??stt 

snsrui ii^n wjnfrw 

ii»ii inwort- 









Wilson’s translation'iuns as follows — 

“5 When O Surya, the son of asuia, Svarhlidnu, ovei- 
spread (rather ‘struck’) thee with darkness, the worlds weie 
beheld like one bewildered not knowing bis place ” 

The second line perhaps is more correctly translated as, 
“ the woilds shone lustreless like a confounded tactless person ” 

“ 6 When, Indra, thou wast dissipating those illusions of 
Svarbhdnu which were spread below the sun, then Atri, by bis 
fourth sacred prayer {turhjena biahmand'), discovered (latbei 
‘rescued’) the sun concealed by the daikness impeding his 
functions ” 

Whitney e\pliiins that Svarhlifiuu means simply "sky-light ’’ 
Whatever that may be, what interests us here is the phrase 
" turiyciia hrahutuml " "by the fomth sacred prayer’’, av tians- 
Idted by Wilson aftei Sayana. Some say that this means a 
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quadrant oi the fourth pait of a graduated cucie, which we 
cannot take to be correct The ude of the graduated circle, 
Oi its fouith part in Vedic times was an impossibility , we could 
admit the validity of the interpietatiou if the event belonged 
to Brahmagupta’s time (628 AD) Further it is a barren 
meaning throwing no light on any ciicumstance of the eclipse 
As Wilson following Sayana translates the phrase as by the 
fouith sacied prayer,” we may take this to he the only correct 
interpretation As the fourth prayer of the day, most likely 
belonged to the fouith part of the day, we interpret that the 
eclipse in question was finished in the fourth part of the day 

Again the phiase ‘turiyena hrahmana ’ may also be inter- 
pieted m a different way The word ‘ brahman ’ itself may mean 
the summer solstice day In the Sankhdyana Aranyaka (Keith's 
translation), ‘ the Malidvrata day is spoken of as “ This day is 
'Brahman’ (I, 2) and again the same day is thus referred to, 
“ Brahman is this day” ( 1, 18) In the Jaiminlya Brdhmana, 
II, 409-10, we have ?iwr<r: , 

which means that the malidvrata ceremony used to be performed 
on the Vtsuvant oi the summer solstice day. We thus under- 
stand that "turiyena hrahmana" means “by the fourth part 
of the summer solstice day ” In other words, the eclipse m 
question was over in the fourth part of the summer solstice 
day itself (Here "turiyena hr ahmand— turiyena hdlena 
hrahmadivasena ” "Brahman” thus means the longest day of 
year, which seems quite natural) 

”7. [Surya speaks] , hat not the violator, Atri, through 
hunger, swallow with fearful (darkness) me who am thme , 
thou art Mitia whose wealth is truth do thou and the royal 
Varuna both protect me ” 

This verse seems to suggest that the eclipse in question 
although apprehended to be total was not so at the place of the 
observer Atri is here spoken of as ba\ mg saved the sun from 
total disappearance The verse is perhaps an example of 
“wisdom or power after the event ” 

“8 Then the Biabmana (Atri), applying the stones together, 
propitiating the gods with praise, and adormg them with 
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leverence, placed the eye of Si'irya (sun) in the sky , he dissipated 
the delusions of Svaibhanu ” 

Here Atn is alleged to have found out the instant of the end 
of eclipse by counting stones together — a practice which was 
continued even up to the time of Pithudaka (864 AD'* 
Atri’s placing the eye of Snrya in the sky shows that the end 
of the eclipse was visible or the eclpse finished before sunset 

"9 The sun, whom the astiia Svarbhanu enveloped (rather 
‘struck’) with darkness, the sons of Atn subsequently recovered , 
no others were able (to effect his release) ” 

As to the day of the year on which this eclipse took place, 
the' KaiisJtah Bralimana, (xxiv, 3, 4) throws clearer light — 

^ ?T3Tfir5rr‘ qT»:iTRq^ cn?t iWWIflnfT 



Keith translates the passage as follows — 

“Svarbhanu, an Asuia, pieiced with darkness the sun , the 
Atris were fain to smite away its darkness , they pariormed, 
before the Visuvant, this set of three days, with saptadaia 
(seventeen) stoma They smote away the darkness in front 
of It , that settled behind, they performed the same 
three day rite after the Vtsuoant , they smote away the darkness 
behind it Those who perform knowing thus, this three-day 
(rite) with the Saptadaia stoma on both sides of the Visuvant, 
verily those saciificers smite away"^ evil fiom both worlds They 
call them the Svarasdmans , by them the Atns rescued (apns- 
pnivata) the sun from the darknesss , in that they res^’ued, 
theiefoie, aie the Svarasdmans, This is declared in a tc 

* Cf Caicntfa Univcr'ity I’nblication of iLe with I’flliuflata’s 

Co^)mo^tarl,paf;^' IB 



VEDrC ANTIQUITY 


lOj 




“ Tlie sun wliicli SvaibbSmi 
The Asuia pieiced with daikness, 

Tlie Atiis found it, 

None othei could do so ” 

We gather fiom this passage that tlie day on which the 
eclipse happened was the Vi'^uvatit day. Now the woid 
‘Vuiuvant ' according to the Ailareya and the KatisUahi 
Brnhmanas, meant the summei solstice day, as I have set foith 
elsewhere The arguments may be sum uarised thus — 

According to the Aitarcijo BiaJimann , the Visiivant and the' 
Elavunia day was the same day, the day on which the gods 
raised up the sun to the highest point in the heavens, and that 
on this day the sun being held on either side by a period of 10 
days [Vird]) did not tonocr though he went over these worlds 
Oi that the Visuvaiit was the true summei solstice day The 
KatisJtalii Bnlhmaiui also says that the sun starting northward 
from the wintei solstice on the now moon day of Afaglia, leached 
the Vtsuvanl after si\ months Thus according these two Rg- 
Veda Brdhvunws the Visuvaiit day meant the s s day only 

In the days of the Taiiiirhfa Sanihtld 2446 B C and theTflin/i/a 
Brdhmana (about 1700 B C ), the woid Vtsuvant came to mean 
the middle day of the saciificial yeai begun fiom spiins, or it 
became the day when the sun’s longitude became 160°, t e , 
the beginning of the Indian autumn Finally the same woid 
came to mean about the time (1400 B C ) of the Vcihinc/as/ the 
vernal or the autumnal equinov day The question to settle is 
which of these Ihiee meanings should we accept foi the coirect 
interpretation of this Rgvedic reference Hence in interpreting 
a Rgveda reference, we should take the word Visuvant as the 
summer solstice day only, as this is the meaning of it given by 
the Rgveda Bnihmanas Another point that needs be clarified 
IS to get at the rough time of Atii and the place of his observation 
of this eclipse We shall use the Rgved i references alone 
As to Atri, there aie many references in the Rgveda 
I, 61, 3 , I, 112, 7 , I, 116, 8 , I, 119, 6 , I, 139, 9 , 

I, 180, 4 ; I, 183, 5 , V, 73, 6-7 . VII, 68, 5 , 7II, 71, 6 , 

* Yajiiia JijauUmm, 23 

14— 1408B 
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VIII, 35, 19 , VIII, 36, 7 , Vni,'37, 7 , VIII, 42, 5 , VII, 
62, 3-8 , X, 39, 9 . X, 143, 1-3 , X, 150, 5. 

Some of them aie cited below as evidence to show where 
and when Atn lived 

(a) I, 51, 3 addressed to Indra — 

“Thou hast shown the way to Atri, who vexes his adversaries 
by a hundred doors ” ^ 

(b) 1, 112, 7 addressed to the Asvins — 

“ You rendered the scorchitfg heat pleasurable to Atii ” ® 

(c) I, 119, 6 addressed to the Asvins — 

“ Y'ou quenched with snow (/MWieufl) foi Atn, the scorching 
heat 

(d) I, 116, 8, addressed to ,the Asvins — 

“You quenched with cold Qmnena), the blazing flames (that 
encompassed Atn), and supplied him with food-supported 
strength , you extiicated him, Asvins, from the dark cavern into 
which he had been thrown headlong, and restored him to every 
kind of welfare ’ 

{e) I, 139, 9, addressed by Paiucchepa (o Agni, showing the 
high antiquity in which Atn lived — 

“ The ancient DadhyaSc, Angiras, Piiyamedha, Kanva, Atn 
and Manu have known my birth ” ® 

(/) I, 181, 4 to the Alvins — 

“ You leudered the heat as soothing as sweet butter to Atn ““ 
(7)V, 73, 6-7 to the Asvins — 

“ Leaders (of rites), Atn recognized your benevolence with a 
grateful mind on account of the relief you afforded him, when, 

* i 

’ m i 

^ ^ I 

* frHJirfq V i 

® ga ^ ^ I 
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Nasatyas, through his praise of you, he found the 6ery heat 
innocuous ” “ Atri was lescued by your acts.” ^ 

Eroni these quotations it would appear that Atii took shelter 
in a cave with a hundred doors or openings, where he felt 
scorching heat, which was allayed by a thaw of ice from the 
snow-capped top of the mountain peak, at the bottom of which 
this cave was situated From the quotation (e), we gather that 
Atri was a contempoiary of Dadhyanc, Angiras Priyamedha, 
Kanva and Mann, was probably one of the first batch of Aryans 
to pour into the Punjab The favoui of the Asvins which Atri 
is alleged to have received was at the time perhaps of the rising 
of a Arietis in the east at the end of evening twilight For this 
astronomical event at about 4000 B C at the latitude of 
Kuruksetra, the Sun’s longitude comes out to have been 97° 54' 
which was correct to about 8 days after the summer solstice — the 
time or part of the yeai which was quite favouiable foi the 
thaw of the Himalayan ice 

We may then conclude that Atii lived about the time 
4000 B G , m a cave of hundred openings at the bottom of a 
snow-capped peak either of the Himalayas oi of the Karakoram 
range Hence the eclipse of the sun spoken of in the hymn 
attributed to Atri, happened on the Vtsuvant oi the summer 
solstice day eithei coiiectly ascertained or estimated, in the 
fourth part of the day of the meridian of Kuruksetra 

1 Now the Vtsuvant day as correctly a&cei tamed would be 
the true summer solstice day, as we have reasons to believe that 
its ascertainment was possible for the Vedic people Next if we 
suppose that as the Yedic year was of 366 days, the S S day was 
estimated from an observational deteimination of it one year 
before, the estimated S S day would tend to fall on the day 
following the true S S day Hence we have to understand that 
by the word Vtsuvant, we ate to understand either the true S 

^ cT u ^ I 

^ ^ ^ ^ 
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Solstice day or the day following it, if we suppose that both the 
winter and summer solstice days weie truly determined by the 
Vedtc calendar makers of those times 

‘2 Then again if we 'suppose that the W Solstice day was 
correctly ascertained by obsetvafcion as a new-tnoon day of Magha, 
and the summei solstice day was alwajs estimated, the so-called 
S S day of those tim-is would have many variants The 
Kausitaki Bnlhmana, the Aitareya Bialimana and the 
Veddngas take the sun’s noitberly and southerly courses to 
be of equal durations This is possible only when the sun^s 
apogee has the longitude of 90® or 270° In the actual case the 
variation is shown below — 


Year 

Half year horn 

W Solstice to 

S Solstice 

Half yeai from 
S Solstice to 
W Solstice 

-4000 A D 

187 days 

178 24 days 

—3000 A D 

186 75 „ 

178 49 „ 

—2000 A D 

18610 „ 

179 14 „ 

• 

—1000 A D 

185 20 ,, 

180 04 


The following inteipietations may consequently be put on 
the Visiwant day of Vedic literature — 

{a) If the eclipse happened about 4000 B G , on the estimated 
S. Solstice day from an accurate determination of the W Solstice 
day on a Maylia-new-moon day, in 2i years (tiopical) the number 
of days would correctly be =917 or even 918 days whereas 
according to the Vedic calendars the same period would comprise 
915 days only Hence the estimated S Sohtice day would he 
2 or S days before the true date 

(I)'' If about 400 j B C , the eclipse happened on the estimated 
S Solstice day, under the same system of reckoning for 7i years 
(tropicah, the numbei of days in this period = 2744 days coivect 
and in the Vedic calendar theie would be 274 j days instead 
Hence the nfimaicd S Solstice day would he the day following 
the true S Solstice day 
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Hetice in looking for the solar eclipse on the Visavant day 
as interpieted in 1 and 2 (h) above, we must take it to mean 
eithei the true summer solstice day or the day following it 

In the case 2(or) we shall have to look foi the eclipse 2 or 3 
days before the tiue S Solstice day, in this case we would be 
content on pointing out the suitable eclipse oi eclipses The 
detailed study will be made m the other case only 

We begin with formal cases which are the more impoitant 
for many leasons set foith befoie 

Hence the solai eclipse we want to find the date of, must 
satisfy the following conditions — 

(1) It must have happened on the summei solstice day oi on 
the day following and no otbei date is admissible 

(2) It must have been a centiai solar eclipse, 

(3i It must have happened oi rather ended in the fouitb part 
of the day foi the raeiidian of Kuruksetra 

(41 It must have been obseived from a cave at the fo^t of a 
snow capped peak either of the Himalayas or of the Karakoiam 
Kange 

(5) That at the place of Atri, the eclipse did not reach the 
totality 

(6) Ht must have happened between 4000 to 2400 B C , 
neither earlier nor later, when the word Vtsuvani had its oldest 
meaning, diz., the summer solstice day 

We now proceed to deteimine the central solar eclipse which 
must satisfy all the conditions enumerated above We get at a 
cential solar eclipse happening on the 21st July, 3J46 B C. 

The Kausltalxi Brahviana says that the sun turned noith on 
the new moon of Mdcjha This Mdglia is not an ordinary month 
of Mdglia as it comes eveiy year, but it was the Vedic standard 
month of Mdglia which came in our times in the years 1924, 
1927, 1932 and 1935, as has been shown in another place 
I tiled the months of Mdglia of the years 1924, 1932, and 1935, 
but these did not lead to a cential solai eclipse The A'edic 
month of Mdglia as it came in the yeai 1927 B C , however, 
did yieW the central solai eclipse on the 21st July, 3146 B.C., 
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on the day following the summer solstice day in the following 
way — 

In the year 1927 A 1) , the Vedio standard month of Magha 
lasted fiom February, 2 to March, 3, half the A’’ed]c lustium or 
full 31 lunations after this date came the 3rd of Septembei, 
1929 A D , on which day the new moon happened at about 
Gr M noon 

Now on the 3rd September, 3929, G M N , the sun’s mean 
longitude fiom Newcomb’s equation comes out to have been 
— 162° 8' 33" Ignoring the sun’s equation I assumed as a first 
step that this longitude was =90° at the year we want to 
determine This shows a total shifting of the solstices by 

72° 8' 33", representing a lapse of 5227 years till 1929 A D 

From which we get that the longitude of the sun’s apogee was 
12° 36' 48" at 51 98 centuries befoie 1900 A D The eccentricity 
of the sun’s orbit was = 01858 nearly Hence the sun’s 
equation foi the mean longitude of 90° was = —2° 5' 9" nearly. 
This equation is applied to the mean longitude of the sun at 
GMN on the 3rd Septembei, 1929, viz, to 162° 8' 32" The 
result 160° 3' for 1929 A D was =90° in the year we want to 

deteimine This gives a total shifting of the solstice up to 

1929 A D to be =70° 3' nearly, indicating a lapse of 5074 years 
Now since 5074 = 1939x2 + 360x7 + 19x4, and as 1939, 160 and 
19 years are lumsolar cycles, it may be inferred that (he number 
of elapsed years till 1929 A D does not require any change to 
make the year arrived at similai to 1929 A D 

Now 5074 sideieal years = 1853311 days 

= 5074 Julian years +32 5 days 

Hence the Julian date arrived at 
= -3145 A D July, 20 

01 =3146 B C July, 20 


Now on July, 20 
3146 B C , G.M N 
( 1 ) 

Mean Sud=91°51' 48’ 42 
Mean Moon = 80° I' 41 " 43 
Moon >> Node=270°21' 25" 00 
Moon’s Pongee = 250°89' 1 " 02 


and on July, 21, 3146 B C , 

G M N 

12 ) 

Mean 800 = 92° 50' 56" 7j 
Mean Moon = 93° 12' 16" 45 
Modn’sD Node = 90° 18' 14" 37 
Moon's Potigee=2j0° 45' 42" 07 
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The sua and the moon’s elements have been calculated back 
from the equations given by Newcomb and Brown, lespectively, 
which have been taken as coirect from 4500 B C up to the 
modern times. 

The figuies in column (2) show that on the 21st July, 
3146 B C , there was an annular eclipse of the sun, but this was 
not visible from the northern Punjab, and calinot be accepted as 
giving us Atii’s time Tbis eclipse took place (1) on the day 
following the summer solstice, (2) in the 4th part of the day on 
the meridian of Kuruksetia We take this eclipse as the starting 
point for further calculations We find that — 

The mean tropical year at 3146 B C =365 2425084 days 
The mean synodic month 3146 B C =29 5305988 days 
The mean motion of the moon’s node 

at this epoch =69636'/ 6596 per tiopical yeai 
The tropical revolution of the node for the 

aajfae epoch = 18 61127 tropical years 
The tropical revolution of the moon’s peugee 

' at the epoch = 8 84527 tropical yeais 

In 0111 calculations both backward and forward from this 
epoch, we cannot use the Chaldean saros as it does not contain 
an exact nnmber of tropical years We have to proceed as 
follows — 

We want to find only those central eclipses of the sun which 
happened on the same day (mz , the summer solstice) of the 
tiopical yeai 

Now, 

Tropical year — 12 + I ^ f 1 

S 3 modic month 2+ 1+ 2+ 1+ 1+18 + 


The convergents are 


12 

1 


25 37 99 336 236 4366 
2 ’ 3 ’ 8 ’ 11 ’ 19 ’ 353 


The important luni-solar cycles in tropical yeais are 8 11, 19, 
and 353, the lunations in them being 99, 136, 235 and 4366, 
respectively 
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(b) The con% ergents to tiopieal semi-revoliitions of the node in 
tropical jeais 

_ 9 28 93 121 335 

1 ’ 3 ’ 10 ’ 13 ’ 3G 

Now from these last set of conveigents we get, 

456 jeais = (335 + 121) 

= f353 + 19 X 5 + 8) jeais 

(1) 456 years = -4^ levels of Node 

= 5640 lunations very nenily 
Agam 456 jews = 166551 days 

and 5640 lunations = 166552 6 days 

(2) 391 years = 1335 + 2 x 28) years 

= (36 + 6) nodal half revolutions 
= 21 nodal levels * 

= (353 + 19 X 2) years 
Again 391 yeais= H^iSJO days 

and 4836 lunations = 142810 days 

(3) 763 years = (335 X2 + 930) ycais = 41 revols of Node 

= (353 x2 + 19 x3) jears = 9437 lunations ne.iilj 
Again 763 jear8=27S680 dajs and 9437 lunations =278680 days 

From these we readily get the new set oh cycles 
' =4601 lunations 

372 tropic d vears ■ =20 re«fol — 4 "Ol’ of motion of the Node 
. =42 revol +20'’ of motion of Pongee 
= 4830 lunation-^ 

= 21 revol +3’’10' of motion of Node 
= 44 revol +73°;32' of motion of Peiigce 



391 tropic d }cn»-= 
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j" =235 lunations 

19 tropical years ■{ =lrevol + 7°31' motion of the Node 

I =2 revol + 53°22' motion of the Perigee 
' =9437 lunations 

763 tropical years - =41 revol — 1°11 motion of the Node 

=86 rovol +93°32' motion of the Peiigee 

Again 

j" =5640 lunations— 1 6 days 

456 tropical yeais -j =24^ revol +28' motion of the Node 

(, =51 revol +199° motion of the Perigee 

1 =804 lunations— 1*6 days 
= 3j revols.— 2°39' motion of the Node 
=7 revols +125°80' motion of the Perigee 
I =1039 lunations — 1 6 dajs 

84 tropical yeais \ =4i revols + 4°50' motion of the Node 

[ =9 revols +178°44' motion of the Peiigee 

With the help of these cycles as a first step, I could find 
19 central eclipses of the sun near the summer solstice days 
extending from 4319 B C to 2234 B. C I could then gather 
from them 10 central eclipses of the sun happening either on 
the , solstice day or on the day following as exhibited in Table I, 
all of which happened near the descending node, and I then 
worked out 12 central solai eclipses neai the ascending node 
which also^happened near the summei solstice day Of all these 
22 central eclipses, the eclipse which occuried on July, 26, 3928 
B C alone meets all the conditions set forth before It is worthy 
of note in this connection that one of the essential conditions 
for a central solar eclipse to be visible in the northern Punjab 
18 that the ascending node should have a longitude ot about 
85° degrees and the descending node the longitude of about 95° 
degiees, when the eclipse is to happen veiy near about the 
summei solstice day. This test applied to othei possible ceptjal 
15— 1408B 
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solar eclipses that may be found in the period under consideration, 
will readily show them as unsuitable My assistant Mr Lahiri 
has also come to the same conclusion that no other date save 
that of 26th July, 3928 B C meets all the necessary conditions 
under which the solar eclipse desciibed in the Egveda happened 
It IS thus found fiom all the possible methods which we can 
think of, that the above lepresents a unique solution of the 
Bg-vedic reference and no pthei dafie for it except July 26, of 
3928 B C can be tiue within the lange 4300 B C to 2400 B.G 
The circumstances of the eclipse for the meridian of Kuruksetra 
and for the latitude of 33^° and 35^° noith respectiyely have 
been calculated by my collaboratoi Mr Ifirmalchandra Lahiri, 
M A under my supervision Mr Lahiri has, I trust, done 
this part of the work correctly on methods which had my 
approval The results are summarised below, while the entire 
work IS exhibited in the appendix II 


Solar eclipse, July 26, 3928 B C 


(a) For the meridian of Kmaksetra and north lat 33§® 


K M Time 


Beginning of eclipse 

Time of the nearest approach 
centres 

End of the eclipse 
Mag of the ^lipse 
Instant of New Moon 


. 3 hrs 17 mins P M 
the 

4 , , 19 , , ,1 

5 19 . 

= 735 

= 2 hrs 58 mins ,, 


Sun’s Long 


= 90“ 16' 


(&) For the meridian of Kuruksetra and north lat 35 ^“ 

K. M Time 


Beginning of eclipse 
Nearest approach of centres 
Ending of eclipse 

Magnitude of eclipse = 


3 hrs 13 mins, 

4 „ 18 

5 „ 17 „ 


II 
1 1 


The eclipse thus takes place on the summer folstice day, after 3 
P M and lasts for about two hours and limshes in the last quarter 
of the day. The eclipse ends at the above two stations sometime 
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before sunset Although it is a total eclipse of the sun, at the 
place of the obseiver the totality although apprehended was 
not reached by it Fiona this "disaster” the sun was “saved” 
by Atii, as the Rg-veda text sajs 

As to Prof Ludwig’s paper, I have not had access to it yet, 
but from what I could gather of it from Whitney’s criticism in 
JAOS, 1885, he interpreted the woid Visuvani as an equinoctial 
da\, w'hich is here unjustifiable, since the Kausltaht and the 
Atiareija Brahmanas do not take it in that sense, as 1 have 
shown in the chapter on “ The solstice days in Vedic literature ” 
These Brahmanas really take the word to mean the summei 
solstice day and nothing else Hence as Ludwig was wiong 
in his iterpretation, Oppolzer who began his calculation of the 
eclipses from 1200 B C. downwards, thought that either of the 
dates 1001 B C. Oct 2, and 1029 B C Oct 11, would meet the 
Rgvedic conditions Oppolzer’s calculation may be summaiised 
as — 

(a) Oct. 2, 1001 B C — The eclipse was annular Time of 
New Moon of the eclipse as given by Oppolzer is 4 hrs 44 8 mins 
and the longitude of the Sun was 179'’*692 Hence according 
to Oppolzei’s calculation the day was of autumnal equinox*. 

(b) On Oct 11, 1029 B C was an ordinary solar eclipse. 
Time of N M of the eclipse given by Oppolzei was 23 hrs 44 9 
mins, and the longitude of the Sun was 189° 28 This eclipse 
accordingly was not completely visible in India and it did not 
happen even on the autumnal equinox day He based his 
finding on a wrong interpretation of the word Vi§iivani as given 
by Ludwig, and it is thus quite untenable 

Oppolzer again for his calculations had to depend on 
Levemer’s equations foi the sun’s elements and Hansen’s 
equations for those of the Moon But now these equations have 
been supplanted by those of Newcomb and Blown On Oct 2, 
1001 B C. at G M Noon, the elements of the sun and moon 
ah deduced fiom the latest equations aie — 


Mean Siin = 181° 31' 0" 05 
Mean Moon = 177° 37' 41" 10 
A. Node = 176° 44' 34" 30 
Lunar Perigee = 76° 15' 85" 68 


New Moon about 5 bis before 
or at 7 Ins G M.T- oi 12 hrs. 
8 mms A. M KuiuL^etia Mean 
tune, 
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It seems that the beginning, the middle and the end of the 
eclipse cannot be correctly obtained from Hansen's equations 
In the present case our finding of the N M and that of Oppolzer 
are different 

As has been said before, Lanman has pointed out* a parallel- 
ism of the description of the solar eclipse in the Bgveda, and 
that in the Samyiikta Ntkdya But we aie unable to attach 
any importance to any suggestion therefrom of any synchronism 
of the two events We cannot attach also any chronological 
value to such suggestions ^ 

The time of the solar eclipse spoken of in the Rgveda, is thus 
obtained as July 26, 3928 B C This date at once settles the time 
of Atri, the observer of this eclipse In our finding, this Atri was 
one of the first batch of the Aryans who tiied and succeeded in 
settling in the northern Punjab As shown befoie, he took 
sheltei in a cave at the foot of a snow capped peak eithei of 
the Himalayas or of the Karakoram lange In the chapter on 
" Madhu-Vidya ” and “When Indra- became Maghavan” the 
dates arrived at weie 3995 B G and 4170 B C These dates 
are perhaps capable of being lowered to about 3928 B C , as 
these depended on a change of the celestial longitudes of stars 
due to the piecession of the equinoxes The date herein arrived 
at by a unique determination of a central solai eclipse is not 
liable to any such change, if as in the present case the most 
up to date equations for the elements of the sun and the moon 
given by Newcomb and Brown be assumed as correct for all 
times, past, present or future We thus airive at, this definite 
conclusion that the Aryan colonization of India began about 
3900 B C 

If this last finding be called into question, the name of Atri 
should be traceable to the past tradition of the Paisis and the 
ancient Greeks and aho of the ‘eldei race' of Aiatos and 
Eudoxus 

Pinally, I hope that attention of the astronomers, chrono- 
logists and oiientahsts, all the world over, will be drawn to 

’ Tilt iitii'tijtiJ In \iliiijii, (Clip? 1 arc tli=t 033 c'l iii i rftibstqiient cluptcr 
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this finding of the dale of the sular eclipse as desciibed in the 
Rg~Veda 

It remains now to say something as to the point raised before, 
that the day of the solar eclipse in^question, viz , the Vxsuvan, if 
estimated, may be two oi even three days befoie the actual S S 
day, I could find the following alternative solai eclipses — 

[i) On July 24,4058 B C., on which at G M N , 

Mean sun= 89° 5' 48' 92 
„ Moon= 91°24' 17" 06, 

Lunar Perigee = 213°11' 3" 92, ' 

D Node= 91o25' 13" 97 

A central annular eclipse, with a magnitude of about 79 or 
9 6 Indian-units on meridian of Kuruksetra at 33°i N latitude 
This happended 3 days before the S S or the Visuvant day 

(«) On July 22,3583 B 0 , on which at G M N , 

Mean Sun= 90°51' 36" 34 
„ Moon= 89°50'12"83 
Lunar Peiigee=104°55" 40" 31 
A Node= 83°18"48"41 

In this case the N M happened at 17 his 12 mms of 
K M T , the end of the eclipse was not visible on the meridian 
of Kuruksetia at the obseiveis’ station. Hence this as a solution 
is not acceptable 

APPENDIX I 
Table I 

Interval J ulian Date Luni-solai elements at Eemarks 

G M Noon 

Mean Suu= 92°- 21' 38" 88 

4319 BO ,, Moon= 91° 57 42 79 New Moon 13hrs 

July 29 D Node = 99° 50 55 98 before G M N 

Perigee = 29 40 21 44 Node unfavourable 

Mean Sun=: 92° 44' 46 51 

4300 B C ,, Moon = 96 6 45 19 New moon 14 his 

July 29 D Nod 0 = 92 18 16 38 before G. M Noon 

Peugee = 83 3 38 47 


19 yrs. 
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Table 1 (Contd.) 


372 yrs 


19 yrs 


372 yrs 


372 jrs 


19 yrs 


372 yrs 


872 yrs. 


19 Jrs. 



Mean Sun=^ 92° 

30' 50 "92 

3928 B 0 

,, Moon= 92 

19 3120 

July 26 

D Node= 96 

36 55 35 


Perigee = 103 37 10 50 


Mean Sun= 92° 

63' 59 "86 

3909 B G 

,, Moon= 96 

28 42 40 

July 26 

D Node= 89 

4 24 65 


Perigee = 156 

18 4 87 


Mean Sun= 92 

40 37 37 

3587 B G. 

,, Moon= 92 

44 21 50 

July 23 

D Node = 93 

26 0 00 


Perigee = 175 

30 44 28 


Mean Sun= 92° 

27 44*65 

3165 B C 

„ Moon= 89 

2 47 65 

July 20 

D Node= 97 

50 27 48 


Perigee = 198 

26 16 72 


Mean Sun= 92° 

’ 50' 56'75 

3146 B C 

,, Moon= 93 

12 lb 46 

J uly 21 

D Node= 90 

18 1487 


Perigee = 250 

45 42 07 


Mean Sun= 92' 

’ 38' 35 56 

2774 B-G 

,, Moon= 89 

33 40 15 

J uly 18 

D Node = 94 

45 43 88 


Perigee = 269 

31 23 80 


Mean Sun= 92° 

’ 26 44 54 

2402 B 0. 

,, Moon= 85 

57 65 89 

July 15 

D Node= 99 

10 9 33 


Perigee = 290 

16 30 01 


Mean Sun= 92' 

= 49' 59 "88 

2388 B C. 

,, Moon= 90 

7 41 78 

July 15 

D. Node= 91 

44 15 03 


Perigee = 343 

21 29 58 


Not visible m 
upper India 


New Moon 8 his 
aftei G M N 

N Moon about 
12 hrs after 
G M N 


Not visible in 
Northern India 


N Moon 2 hrs. 
after G. M N 


N M. 9 hrs. 
later 

N. M. 8 hrs. 
before G J\I N 
and not in the pro- 
per part of the day 
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Tablb 2 


Interval Julian Date Luni-solar elements at Eemarks 

G M Noon 


Mean Sun = 94” lU o8 ''93 N M akout 6 hrs 
4607 B C „ Moon = 93 48 11 41 later 2 days after 

Aug 2 A Node = 90 38 58 36 S S. 

Perigee =187 57 15 92 

372 yrs 

Mean Sun = 93° 57' 38 "79 N Moon 12 hrs 
4235 B C ,, Moon = 89 58 43 54 later Not visible 

July 30 A Node = 94 55 21 50 m N India 

Perigee =209 27 48 49 

372 yrs 

Moon Sun = 93° 43' 49 "19 Not visible in N, 
3863 BO ,, Moon = 86 11' 58 11 India N Moon 17 

July 27 A Node = 99 14 29 00 his later Eclipse 

Per gee =229 11 14 02 2 days after S S 

19 yis 

Mean Sun = 94° 6' 59 "19 
3844 B C ,, Moon = 90 21 10 78 Eclipse 2 days 
J uly 27 A Node = 91 41 59 82 aftei S S 

Perigee =282 37 3 92 

19 yrs 

Mean Sun =93° 31 0 23 N Moon about 

3825 B C „ Moon = 81 19 48 77 2i hrs later 

July 26 A Node = 84 12 41 63 Eclipse not fimsh* 

Perigee =336 2 7 09 ed before sunset 

353 yrs 

Mean Sun = 93° 53' 41 "69 
3472 B C , , Moon = 86 37 18 98 N Moon about 

July 24 A Node = 96 4 4 48 4^ hrs later. 

Perigee =302 55 36 26 

19 yrs 

Mean Sun = 94° 16 52 37 Eclipse 2 days 

3453 BO ,, Moon = 90 46 38 11 after S S 

July 24 A. Node = 88 31 44 40 N. M 8 hrs earlier 

Perigee =356 15 57 77 

353 yrs 

Mean Sun = 93 40 53 98 

3100 B C „ Moon = 82 56 13 45 N Moon 9 hrs 

July 21 A Node =100 29 2 49 later 

Perigee =323 2 6 52 


Mean Sun = 94° 4 6 32 Two days after 

3081 B C ,, Moon = 87 6 44 65 S S Not visible 

July 21 A Node = 92 66 51 25 m N. India 

Perigee .= 16 19 46 72 


19 yrs 
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372 yrs 


19 yrs 


372 yrs 



Tabbb 

2 {Gonid ) 




Mean Sun 


93° 

51' 60 "72 


2709 B C 

,, Moon 

= 

83 

28 

37 25 

N Moon about 

July 18 

A Node 

= 

97 

24 

50 57 

9 hrs later 


Perigee 

= 

36 

11 

31 18 



Mean Sun 


94° 

15' 34 "50 

Two days after 

2690 B C 

,, Moon 

= 

87 

38 

17 37 

S S 

July 19 

A Node 

= 

89 

52 

49 10 

N 'M 10 hrs later 


Perigee 

= 

88 

28 

23 32 



Mean Sun 

— 

94 

3 

50 17 

Two days after 

2318 B C 

, , Moon 

= 

84 

3 

11 59 

S S 

July 16 

A Node 

= 

94 

23 

54 42 Node unfavourable 


Perigee 

= ! 

108 

3 

24 72 



APPENDIX II 

CALCULATION OF THE SOLAR ECLIPSE 
On July 26, 3928 B 0 , Julian day —286928 


Julian day on Isfc Jan 1900= 2415021' Hence the epoch is 
2128093 da}6 before 1st Jan 1900 of G M noon = 58 2G Julian 
centuries + 146 5 days eailiei 

Mean Luni aolar elements at G M Noon on July 26,3928 B 0 
Let A represent the epoch 8 a m G M T or 1-8 p.m Kuruksetia time, 


B 



,, 10 A M. 

,, 3-8 P M , 

C 



,, 12 Noon ,) 

,, 5-8 P M 


Mean Sun 

Mean Moon 


A = 92° 

20' 

59 54 

A=90° 

7' 45" 36 


B=92 

25 

55 23 

B=91 

13 38 28 


0=92 

30 

50 92 

0=92 

19 3120 


D 

Node 


Moon’s Perigee 


A =96° 

37' 

27 11 

A=103° 

36' 3 66 


B=96 

37 

11 23 

B = 103 

36 37 08 


0=90 

36 

55 35 

0=103 

37 10 50 



Sun’i 

3 apogee = 

= 1° 55' 

57" 37 




eccentricity {e) = 

0 018759 




(2e) radians = 

128' 977 




(fe2) 

radians . = 

= ]'512 
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Longitudes of Sun 


A 


B 


0 


Mean Sun 
Sun’s apogee 


92° 21' 0" 
1 55 57 


92° 25' 55" 
1 55 57 


92° 33' 51" 
1 55 57 


g= Sun’s an ■)maly(lQdiaa)= 90° 2V 3" 90° 29' 58" 90° 34' 54" 
-128' 977 Sing = -2° 8' 58" -2° 8' 58" -2° 8' 58" 
+ l'512Sia2g= -1 “2 -2 


Appaient Sun = 90° 12' 1" 
Mean Var pei houi 


90° 16' 55" 90° 21' 51" 

2' 27" 5 


Longitude of Moon 


Mean Argdments 

A 

B 

C 

1 = Moon— Perigee = 

346° 31' 42" 

347° 37' 1" 

348° 42' 21" 

21 

333 3 23 

335 14 2 

337 24 42 

D = Moon— Sun = 

357 46 46 

358 '47 43 

359 48 40 

2D 

355 33 32 

357 85 26 

359 37 20 

4D 

351 7 4 

355 10 52 

359 14 40 

?'=Sun — Sun’s perigee = 

270 25 3 

270 29 58 

270 34 54 

F 

173 30 18 

174 36 27 

175 42 36 

2P 

347 0 36 

349 12 54 

351 25 12 

2D-? 

9° 1' 50" 

9° 58' 25" 

10° 54' 59" 

2D-2i 

22° 30 8 

22 21 24 

22 12 39 

2B~l-V = 

98 36 47 

99 28 26 

100 20 5 

2B + 1 

342 5 14 

345 12 27 

348 19 40 

2D-V 

85 8 29 

87 5 28 

89 2 27 

l~V 

76 6 39 

77 7 3 

78 7 27 

l + V 

256 56 45 

258 7 0 

259 17 15 

2F-1 

0 28 54 

1 35 53 

2 42 52 

2D-2r 

8 32 56 

8 22 32 

8 12 8 

4D-7 

4 35 22 

7 33 61 

10 32 20 

Moon’s Incquahties 



A 

B 

C 

+ 22640 Sin 7 

-5274" 3 

-4855" 0 

-4434" 0 

+ 769 Sin 2 7 = 

- 348 4 

- 322 1 

- 295 4 

+ 4586 Sm f2D-7j = 

+ 719 8 

+ 794 3 

+ 868 5 

-125 Sin D = 

+ 48 

+ 26 

+ 04 

+ 2370 Sin 2D = 

- 183-5 

- 99 b 

- 15 6 

— 669 Sin V = 

+ 669 0 

+ 669 0 

+ 669 0 

+ 212 Sin (2D -27) = 

+ 81 1 

+ 80 6 

+ 80 1 

+ 206 Sin (2D -7-7') = 

+ 203 7 . 

+ 203-2 . 

+ 202 7 

+ 192,Sm (2D + 7) 

- 59 1 - . 

- 49 0 

- 38 8 

+ 165 Sm (2D — 7') = 

16— 1408B 

+ 1614 

+ 164 8 

+ 165 0 - 
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A 

B 

C 

+ 148 Sm H-V) 


+ 143 7 

+ 144 3 

+ 144 8 

-no Sin {? + /') 

= 

+ 107-2 

+ 107 7 

+ 1081 

-85 Sin (2F-Z} 


- 0 7 

- 24 

- 40 

+ 59 Sm (2D-2F) 

=a 

+ 88 

+ 8 6 

+ 84 

+ 39 Sm (4D-7) 

rs: 

+ 3 1 

+ 5 1 

+ 71 

— ves 

= 

-5866 0 

-5328 1 

-4787 8 

+ •168 

= 

+ 2105 6 

+ 2180 2 

+ 22541 

Total 

= 

-3760 0 

-3147 9 

-2533 7 



-1° 2' 40" 4 

-0° 52' 27" 9 

-0° 42' 13"'7 

Mean Moon 

= 

90° 7 45 4 

91° 13 38 3 

92° 19 31 2 

Moon on orbit 

= 

89° 5' 5" 0 

90° 21' 10" 0 

91° 37' 17"-5 

A Node'(Gj 

= 

276 37 27 1 

276 37 11 2 

276 36 55 4 

Fi=M-n 


172° 27' 37" 9 

173° 43' 59" 2 

175° 0' 22" 1 

2Fi 

= 

344 55 15 8 

347 27 58 4 

350° 0 44-2 


= 

-15° 4' 44" 

-12° 32' 2" 

-9° 59' 16" 

-417 Sm 2Fi 

= 

+ 0° 1' 48 5 

+ 0 1 30 5 

+ 0° 1' 12" 3 

Moon on oibit 


89° 5 5 0 

90° 21 10 4 

91° 3717 5 

Apparent Moon 


89° 6 53 5 

90° 22' 40 9 

91° 38' 29" 8 


Mean variation per hour 0° 37' S4"l 
Instant of conjunction is 9 8 mins before B 

t e 9 hrs 50 rams a m G M T or 2 Ins 58 rams p m Kuru- 
hsetra time 


F, 

2D-2r 

Fi + 2D + 2F 
V 

F,-?' 

1 

F,-f 

F,-2/ 

r, + 2D-2F-^ 
F, + 2D-1F + /' 
Fi+2D-2F-f 


Arguments joi Latitude oj^ Moon 


ABC 


172° 27' 38' 
8° 32 56 
181 0 31 

270 25 3 
262 2 35 

82 12 41 

34G 31 42 
181 55 16 
109 21 14 
270 35 31 
01 25 37 
101 20 12 


173° 43' 50" 
8 22 32 
182 6 31 

270 20 58 
203 14 1 
81 13 57 

317 37 1 
180 G 58 
108 20 17 

271 36 33 
02 36 20 

104 20 30 


175° 0'22" 
8 12 8 " 
183 12 30 
270 34 54 
264 25 28 
85 35 15 
348 42 21 
180 18 1 
197 35 40 
272 37 36 
03 47 24 
104 30 0 ' 
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Latitude of Moon 


A 

B 

C 

+ 18518 0 Sin Fj = +2429 7" 

+ 528 3 Sm (F,+2D-2F) 

+ 2021" 0 

+ 1612" 0 

t 

= - 93 

- 19 4 

- 29 6 

-25 0Sm (Fi-l') = +24 7 

+ 24 8 

+ 249 

+ 23 8 Sin (Fi + ?') = +23 6 

+ 23 7 

+ 23 7 

+ 23 2Sm (Fi-Z) = - 24 

- 25 

- 2 6 

-23 6 Sm (Fi-2?) = +78 

+22 1 Sm (Fj + 2D-2F-Z') 

+ 75 

+ 7 1 

= -221 

-22 1 

- 22 1 

-10 4 Sm (Fi + 2D + 2F + Z') 



= -10 4 

-10 4 

- 10 4 

-15 4Sm (Fi + 2D-2F-Z) 



= +39 

+ 39 

+ 3 9 

+ ves = + 2489 7 

+ 2081 4 

+ 1671-6 

— ves = —44 2 

-54 4 

-64 7 

Total = + 2445 5 

+ 2027 0 

+ 1606 9 

Latitude® = + 42' 45" 5 

+ 33' 47 0 

+ 26' 46" 9 

Mean variation per hour = — 3' 29" 6 


Moon’s horizontal jraiallax 


P=3422 ''7 + 186" 6 cos Z + 10" 2 cos 2Z + 34" 3 cos (2D-Z) 


+ 28" 3 cos 2D + 3" 1 cos(2D + Z) 

B 


+ 186 6 cos 1= 

+ 182 3 


+ 10 2 cos 2Z= 

+ 9 3 


+ 34 3 cos (2D — Zj = 

+ 33 8 


+ 28 3 oos cD = 

4 28 3 



+ 3 1 cos (2D + i) = + 3 0 

'Constant =8422 7 


Hor pai alias 3679" 4 = 61^ 19" 4 
Moon’s Semi-diametei = 16' 42" 4 
Sun’s Semi diametei = 16' 1" 4 
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Calculation of the oclipso for longitude of liuiulisetia and 
latitude— 2,6° \ Noiih 

ABC 

Mean Long of Sun =92° 21' O'' 92° 25' 55" 92° 30' 51" 

Local time = 1-8 p.m 3-8 p M- 5-8 p M 

Local m degrees =17° 0 0 47° 0 0 77° 0 0 

E A of meridian or 

Sidereal time =109° 21' OV 139° 25 55 169° 30' 51" 

Obliquity of the ecliptic = 24° 6' 15" 

Long of culminating 

pt of ecliptic = 107° 46' 25'' 136° 50' 5" 168° 32' 16" 

Eclip angle with meii- 

dian {&') = 82° 13' 23" 71° 55' 36" 66° 19' 23" 

Dec ofcul point =-f-22° 53' 11" -Hb° 13' 25'' + 4° 39' 18" 

Lat of place = -1-33° 30' 0" -^33° 80' 0" f33° 30' 0" 

Z dist of cul pt = 

ZG = 10° 36' 49" 17° 16' 35" 28° 50' 42" 

Z dist of Nonagesimal 

=ZN = 10° 31' 9" 16° 23' 58" 26° 13' 18" 

Parallax m lat = - lI'll"-8 - 17'18"9 - 27' 6" 0 

Lat of Moon = + 40' 45" 5 + 33'47"0 -f- 26' 46" 9 

Corrected latitude = + 29' 33" 7 -f 10'28"1 - 0'19"1 

ABO 

Z dist of nonagesimal 

= ZN = 10° 31' 9" 16° 23' 58" 26° 13' 1 8" 

Z dist of cul pt = 

ZG = 10° 30' 49" 17° IG' 35" 28° 50' 42" 

6' = 82° 13' 23" 71° 55' 30" 00° 19' 23" 

Cul pt. — nonagesimal 

=CN =1° 27' 9" 5° 30' 40" 12° 28' 19" 

Culminating point = 107° iO' 25" 130' 50' 5" 168° 32' 16" 
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A 


B 



C 


Nonagesimal 

= i'^ = 

100° 

19' 

16" 

131° 19' 

25" 

156° 

3' 

57" 

App Sun 

= 

90° 

12' 

1" 

90° 16' 

55" 

90° 

21' 

51" 

© 

1 

= 

lb°' 

7' 

15" 

41° 2' 

30" 

65° 

42' 

0" 

ZN 


10° 

31' 

9" 

16° 23' 

58" 

26° 

13' 

18" 

Parall in Long 

= 

— 

16' 44" 4 

- 38' 37" 6 

— 

60' 

8" 4 

Long of Moon 

= 

89° 

6 

53 5 

90 22' 

40 9 

91° 

38' 29" 8 

Collected Moon 

= 

88° 

50' 

9" 1 

89° 44' 

3" 3 

90° 

48' 21" 4 

App Sun 

— 

90° 

12 

1 

90° 16 

55 

90^ 

21 

51 

) -0 

= 

-1° 

21' 

52" 

-0'' 32' 

52" 

+ 0° 

26' 

30" 

Ist diff 




^ 49' 

0" 

+ f)9' 22" 




2nd diff = + 10' 22" 

~ 0 = - 0°32'52" + + (5'Ll>')t^ = X 

Where t is measured from B in units of 2 hrs 

Corrected latitude = +29' 33" 7 +10' 28" 1 —O' 19" 1 

IstdiS -13' 5" 6 -16' 47" 2 

2nd diff = -3' 41" 6 

Corrected latitude =16' 28" 1 — I'll' 56" 4)t — (1' 50" 8)f^=ii 


Sum of Semi-diam0teis=1964" (M + S) 
Diff of Semi-diameteis= 41" (M — S) 


Kmuksetra mean time 

X 



3-8 p M 

-1972" 

+ 988" 

2206" 

3-38 „ 

-1140 

+ 757 

-837 

1369 

t 

CD 

-269 

+ 512 

-701 

578 

4-38 „ 

+ 040 

+ 254 

111 + 1692 

689 

5 8 ,, 

+ 1590 

-19 

+ 901 

1590 

5-38 „ 

+ 2577 

-305 

+ 1005 

2595 
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Neaiesfc approach of the centres of the Sun and the Moon occurb 
37 X 30 mms after 4 8 p M , ? c , at 4-19 p m 
Minimum distance = 521" 

Mag of eclipse •= 735 = 8 8 Indian units ^ 

Time of beginning=3 hrs 8 m*ns x30 mins 

837 

= 3 hrs 8 mins -P9 mins =3-17 P m 
Time of ending = 5 hrs 8 mins + ^ ~ ^ tnins 


= 5 hrs 8 mms +11 mins =5 hrs —19 mins p m 
The same Calculations foi lai of place = S5°i N 





A 


B 


C 


Long of cul pt 

= 

107° 

46' 

25" 

136° 50' 

5" 

168° 32' 

16" 

6’ 

=z 

82° 

13' 

23" 

71' 55' 

36" 

66° 19' 

23" 

Dec of cul pt 

= 

+ 22° 

53' 

11" 

+ 16° 13' 

25" 

+ 4° 39' 

18" 

Lat of place 

= 

+ 35° 

30' 

0" 

+ 85° 30' 

0" 

+ 35° 30' 

0" 

Z dist of cul 
= ZC 

pt 

12° 

36' 

49" 

19° 16' 

35" 

30° 50' 

42" 

Z dist of nonagesimal 
= ZN 

12° 

29' 

44" 

18° 17' 

25" 

28° 0' 

20" 

Parall in lat 

= 

— 

13' 16'' 1 

- 19' 14" 7 

- 28' 47" 7 

Moon's lat 

= 

+ 

40' 45" 5 

+ 33' 47" 0 

+ 26' 46" 9 

Corrected lat 

= 

+ 

27' 29" 4 

+ 14' 32" 3 

- - 2' 

0"8 

Z dist of cul 
=ZC 

pt. 

12° 

36' 

49" 

19° 16' 

35" 

30° 50' 

42" 

& 

= 

82° 

13' 

23" 

71° 55' 

36" 

66° 19' 

23" 

Cul pt —nonagesimal 
= CN 

1° 

44' 

4" 

6° 11' 

32" 

13° 20' 

9" 

Cul pt 

= 

107° 

46' 

25" 

136° 50' 

5" 

168° 32' 

16" 

Nonagesimal 

=• 

106° 

2' 

21" 

130° 38' 

33" 

155° 12' 

7" 

App Sun 

= 

90° 

12' 

1" 

90° 16' 

55" 

90° 21' 

51" 

Nonagcbinal — Sun = 

15° 

50’ 

20" 

40° 21' 

38" 

64° 50’ 

16" 

Z dist of nonagesimal 
= ZN 

12° 

29' 

41" 

18° 17' 

25" 

28° 0' 

20" 
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Horizontal parallax of (Moon — Sun) =3670*' 6 


Parallax in long 

= 

- 16' 18" 1 

- 37' 36" 9 

- 48' 53" 1 

Long of Moon 

= 

89° 6' 53 5 

90° 22'40"‘9 

91° 38' 29" 8 

Corrected Long 

= 

88° 50' 35" 4 

8° 45' 4"0 

90° 49' 36" 7 

Sun 

= 

90° 12' 1" 

90° 16' 55" 

90° 21 51 

) -@ 

= 

-1° 21' 26" 

-0° 31' 51" 

+ 0° 27' 46" 


= 

-4886" 

-1911" 

+ 1666" 

1st difi: 

= 

-f 2975" 

+ 3577" 


2nd diff 

= 


+ 602" 


X 

II 

© 

1 

• 

• 

* 

= - 

- 1911" -1-3277/ -1-301 1- whiere t is 




measured m units ol 2 hrs trom B 

Coireoted lat 

= 

+ 27' 29" 

+ 14' 32" 

- 2' 1" 


= 

-f- 1649" 

+ 872" 

-121" 

1st difE 

= 

-777 -993 


2nd diff 



-216 


Ooriected lat 

= 

: -t- 872" -885 t 

-108/* 



Sum 

of Semi-diameters = 1964"(M-i-S) 



DifE , 

. 1 .1 

= 41"(M-S) 


Kuruksetra mean time 

X 

^ ^/X= + xi,^ 

3-8 p M 


-1911" 

+ 872" 2101" 






-422 

3 23 ,, 


-1497 

+ 760 1679 

-428 

3-38 . 


-1073 

+ 644 1251 

-423 

3-53 ,, 


-640 

+ 525 828 

-379 

48 


-198 

+ 403 449 

+ 306 





-73 

4-23 „ 


-f-254 

+ 277 376 

+ 427 





-1 354 

4-38 


+ 715 

+ 148 730 

+ 456 

4-53 „ 


+ 1186 

+ 15 1186 

+ 484' 

5-8 

5-23 ,, 


+ 1666 

-121 1670 

+ 502 


+ 2156 

-260 2172 

* 
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Time of beginning = =<15 mms =4*87 mms 

^2i2t 

after 3-8 p m, i.r , at 3-13 p M 

rp f , 1964-1670 o „„ 

lime of endmg= — xlo mms =8 79 mms 

o02 

after 5-8 pm i e , at 5-17 p m 

Duration of eclipse =2 his 4 mms 

Neiresb approach of the cenLie3=361" at 4 18 p m 

Mag of ellipse = 0 792 = 9 5 Indian units 


APPENDIX III 
4 on a Method 

of 

Findmq a Central. Solat ecltpse near a Past Date 

The problem of the chapter to which this is au appendix, was 
to find a central solar eclipse on the summer solstice day, visible 
in the northern Punjab, within the range 4000 B 0 to 2400 B 0 
As shown in the body of the paper a central solai eclipse 
happening on the- 21st July, 3146 BG, obtained by a pure 
chance formed the starting point for further calculations 
A method now occurs to me which shows that a chionologist 
need not depend upon any such chance Fuithei be need not 
also depend on a book like Oppolzer’s in which all eclipses are 
calculated from 1200 B C up to the modern times The 
equations for the moon’s elements used by Ojipolzei weie those 
given by Hansen, which have been thrown awa}' by inter- 
national astronomers Hence Oppolzer’s great work has become 
raoie or less valueless We have now to use Newcomb’^ 
equations for the sun’s elements and Biown’s for those of the 
moon To undertake another great work like that of Oppolzer 
with the most up to date system of astronomical constants 
should be now considered unneceB'='ir 5 ' on the score of the labour 
it entails in the light of the elegant method presented in 
this note 
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Problem 1 To find a central solar eel pse near the date 

4000 B C happening on the summer solstice day "and visible 
from the northern Punjab 

Here we are to remember that the longitude of the ascending 
node should be about 85° or that of the descending node about 
95°, on the day of the eclipse if this is to be visible from the 
northern Punjab 

(a) We fiist work out the shifting of the equinoxes from 

4001 B C to the present time, say 1940 A D .This works out 
to have been 82° 27' 23" nearly. Hence what was 90° of the 
longitude of the sun in 4001 B C , would become 172° 27' 23" m 
1940 The sun has this longitude now about the 16th 
September. 

(b) Now on looking up the nautical almanacs, we find that 
there was a new-moon on the 15th September, 1936 

(c) Again from 4001 B C. to 1940 A D., the number of years 
elapsed =5940 The correct luni-solar cycles in sidereal years are 
1939 and 160 years 

Now 5940=1939x3 + 123. 

Hence the elapsed years 5940, have to be increased by 37 years 
and we have, 

5977=1939x3 + 160. 

(d) We then apply 5977 sidereal years or 2183137 days back- 
ward to the date, 15th September, 1936, and arrive at the date 
4042 B.C , July, 26 

(e) On this date G- M.N., the longitude of the moon’s 
ascending node was=321° 42' 36°'82 

(/) We now use the eclipse cycle of 19 tropical years in 
which the node’s position is decreased by 7° 32' nearly We 
want to reduce the longitude of 321‘’43' of the node to about 
275°, 1 e , bj 46° 43' which comprises J°b2' six times nearly. 
Hence we have to come down 19 x 6 or 114 years. The year 
arrived at is 3928 B C Calculation of the eclipse on the 
summer solstice day of this year may now proceed as shown 
in the body of the paper, Temembenng that in 114 years 
(tropical) there are 41638 daysi. 

17— 1408B 
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Problem 2 To find the central solar eclipse which happened 
on the autumnal equinox day visible in the noithern Punjab and 
neai about the year 1400 B C 

On the autumnal equinox day the sun attains ihe longitude of 
180“ In order that the eclipse may be visible in the northern 
Punjab, the ascending node should have a longitude of about 
3 75° 01 the descending node 185° nearly. 

(fll Piom 1401 B 0 till 1940 A D. the shifting of the 
equinoxes becomes 46° 17' 26". Hence what was 180° of the 
longitude of the sun in 1401 B G has become 226’’ 17' 26" in 
piesent times This corresponds to the date of November, 10 
of our times 

(5) On looking up nautical almanacs we can find that a new- 
moon happened on November, 10, 1931 A D 

(c) Now the elapsed years 3340, till 1940 A I) need be 
adjusted a little as before, we have to increase it by 39 years, 
and we have, 

3379=1939 + 160x9 

(d) We apply to the 10th Novembei, 1931 A D , 3379 sidereal 
years or 1234201 days backward, and arrive at the date 1449 B 0 
October, 5 

(e) On this date the longitude of the ascending node at 
G M N was =201° 2' 23" 

(/) We have to reduce this longitude of the node to 175° 
nearly by using our eclipse cycles. Now by our cycle of 19 
years, repeated foui times, we can reduce it by 30° 8' to 170° 
54' by coming down to 1373 B 0 We have now to raise it 
from 170° 54' by a further coming down by the eclipse cycle of 
372 years, to 175° 15' nearly foi the autumnal equinox day of 
the yeai 1001 B G , as in Oppolzer's finding 

Altogether we had to come down by 19 x 4 + 372 = 448 tiopical 
years 

Hence by the method thus illustrated, we can find mar 
about any past date, any sort of solar eclipse we have any recoid 
of, however \ague it may bo There is thus no necessity for 
finding all the solar eclipses from so far back a date as 4000 B 0. 
up to our modern times 
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I tiust the attention of astronomeis and chronologists all 
over the world, will be drawn to the method presented here for 
finding an eclipse of a back date, and hope they would further 
develop it and remove from it any flaws that they may discover 



CHAPTER X 


VEDIC ANTIQUITY 

Heliacal Rising of A and v Scorptonis in Atharva Veaa 

In the Athaiva Veda* the heliacal rising of the two stars 
A and v Scorpwms is mentioned in II, 8 and III, 7 We quote 
the first verse as translated and annotated by Whitney It is 
almost the same verse that is repeated in the two hymns which 
were used in incantations foi relief from the disease Ksetriya * 

“ Arisen aie the two blessed stars called unfasteners (Vicita) , 
let them unfasten (VimuG) of the Ksetnya the lowest, the highest 
fetter ” 

Whitney’s note runs as follows — 

* The disease Ksetnya (lit’ly, of the field) is treated elsewhere, 
especially in in, 7 v.D3entioned also in ii 1 0 , 14 5 , iv 18 7) 
The commentator defines it here as apparently an infectious 
disorder, of various forms, appearing in a whole family or perhaps 
endemic. The name Vicrtau, ‘ the two unfa'stners’ is given 
later to the two stars in the sting of the Scorpion (A and v 
Scofpionis) , and there seems to be no good leasons to doubt that 
they are the ones here intended , the selection of two so 
inconspicuous stars is not any more strange than the appeal to 
stars at all , the commentator identifies them with Muld, which 
is the astensm composed of the scorpion’s tail ” 

Whitney concludes by “ Their (the two stars) healing virtue 
would doubtless be connected with the meteorological conditions 
of the time at which their heliacal nsmg takes place 

* (c) ^ I 

msigwi imi 

A 11,8,1 

1181 


A V. m, 7, i 
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According to Saj'ana, ksctriya diseases aie Phthisis, Lepiosy, 
Epilepsy, Hysteria and the like. We feel that the diseases 
included undei this name Ksetrnja are those skin and lung 
diseases which are aggravated hy rainy weather and aie relieved 
hy the dry atmospheiic conditions which follow the rainy season 
The sore toes which the cultivators have in the rainy season 
are perhaps also included under the name Ksetriya The season- 
heginning indicated hy the heliacal rising of X and v Scorpwms 
was that of Hemanta oi the dewy season 

In Indian astronomy, there are recognised six seasons in the 
twelve months of the year, commencing from the winter solstice 
day and they are named wintei, spring, summer, rains, autumn 
and Hemania or the dewy season The seasons, rams and 
autumn comprise four months which are called Varsika m 
Sanskrit literature, during which the gods are supposed to sleep. 
These four months are called Vajsika (rainy) months in the 
Bdmayana Thus the sun's celestial longitude at the end of 
these foui months becomes 210°, when the sky is finally 
‘released’ from the clouds according to the estimate of the 
Sanskrit authors 

That the true heliacal rising of the stars X and v Scorpwms 
IS meant is seen from the following verses with Whitney’s com- 
mentary 

“ Let this night fade away {apa-vas) , let the hewitchers 
fade away , let the Ksctrtya-eSacmg {-ndhna) plant fade the 
Ksetnya away 

“ In the fading out of the asterisms, in the fading out of the 
dawns also, fiom us fade out all that is of evil nature, fade out 
the Ksetriya ”® 


® Burgess’ STiryastddhanta, ‘VIII, 9, notes on tlie Mula ‘junction star.’ 




A y II, 8 2 


A y. nr, 7, r. 
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Whitney’s note — 

“The night at the time of dawn is meant, says the Com- 
mentator (doubtless correctly) According to Kaus the hymn 

accompanies a dousing with prepared water outside the house , 
with this verse it is to be done at the end of the night ’’ 

Thus there is no doubt that the true heliacal rising of the 
stars A and v Scoipioms is meant Although the two stars are 
inconspicuous according to Whitney, the position of the two 
stars at the end of the tail of Scorpionis is remarkable to any 
watcher of the heavens, as they are very close together, marking 
the end of the tail The astronomical data is now that there was 
a time in the Vedic (Atharvan) Hindu culture when the heliacal 
rising of A Scorptonts marked the coming of Hcmanta or the Dew- 
season with the sun having the celestial longitude of 210° We 
take Kuruksetra, as before, for the place of observation, which 
has a latitude of 30°N 

Foi 1934, the star A Scorpioms had its — 

Mean light aaoensiou = 17 hrs 29 mins 7 437 secs , and the mean 
decimation — —37° 3' 26'' 59 secs , while the obliquity of the ecliptic, 
= 23° 26' 52" 33 

Hence for 1934, the celestial longitude of the star = 263° 39' 50" 
and the celestial latitude = —13° 46' 46" 

The obliquity of the ecliptic foi 3400 B C., our assumed date, was 
= 24° 3' 42" 

Now when the sun 's longitude was 210° the right ascension was 
= 207° 47' 51", and the decimation was = —11° 45' 46" 


z 
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Let the above figure represent the celestial sphere of the observer 
at Kurulisetra, HPZH' the mendian, H'AKEH the horizon, S the 
position of the sun at 18° below the horizon, P the celestial pole and 
Z the zenith A is the point of the east horizon where the star A 
Scorpioiiis rose Here :9rNKS is the ecliptic Join ZS and PS by 
arcs of great circles, PS cutting the celestial equator at the point M 
From A draw AN perpendicular to the ecliptic We want to 
determine ;^N. 

Now ZP = 60°, ZS = 108°, PS = 90° + S = 101° 45' 46", ^^S = 
30°, = 27° 47' 61", Z = colatitude = 60° and AN = 

13° 46' 46" 

(1) In the triangle ZPS, the three sides ZP, ZS and PS are 
known Hence the angle ZPS comes out to be = 104° 8' 16" 

and the ZZPE is 90° degrees 
*. the arc EM = 14° 8' 16" 

Now as found already = 27° 47' 51" 

5rE = 13° 39' 45" 

(2) In the triangle B:^K, the four consecutive parts are — 

Z KE:^ = 60°, E:^= 13° 39' 45", Z E^^K = 24° 3' 42" 

and 

Hence we find :^K = 11° 52' 44" and the 
angle K = 83° 29' 23" 

(31 Now from the triangle ANK, we find 
that KN = 1° 36' 13" 

Finally = 11° 52' 44" 

NK = 1°36'13", 

:^N = 10° 16' 31" 

Hence celestial longitude of A Scorpioms at the required past 
date was = 190° 16' 31" Now m 1934, the same was = 263° 39' 5u" 
or the increase in the celestial longitude of the star A Scorpioms 
= 73° 23' 19" 

The mean precession rate = 49" 6761 

Hence the number of years elapsed till 19 i4 A D.= 5318, 
ignoring the proper motion of the star Thus the date becomes 
3385 B C, 
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We have here worked out the date for a tradition about the 
beginning of autumn at the latitude of Kuruksetra but we 
cannot say that this was the da^e of the entire Atharva Veda 
Further we are not sure if the obseiver’s place was 30°N latitude. 
If we suppose that the observation was made at about ‘25°N, 
the date arrived at would not lower it by more than a hundred 
years Hence the Atharva Veda in some of its portions was 
begun about 3400 B C Although this Veda is traditionally 
later than the Rg-Veda, some portions of it are undoubtedly 
earlier than the tenth Mandala of the Rg veda and must be dated 
at about 2449 B C , the date of the Bharata battle 



CHAPTER XI 


VEDIC ANTIQUITY 
Yama and his Two Dogs 

The Vedic god Yama was the Lord of the Pitrs (the departed 
Fathers) and son of Vwasvant (Sun) In the Avestic literature 
he IS Yima, the-son of Vwanghat (Vendtad, Pargard II, 1, 2 etc K 
The Pitrs or manes were or are the souls of the departed and 
accoiding to a Hindu’s daily ceremony of libation offeiing to his 
forefathers are classed into Agmsvattas, Saumyas, Havismanta , 
Usmapds, Saukdhns, Barhtsads and the Ajyapas In the Rg- 
veda, however, we get the names of the Fathers as Barhsads, 
Saumyas and the Agmsvattas only According to Wilson in 
Manu they are also termed Agnisvdttas, Barhisads and the 
Saumyas These Pitrs are invoked by the libation offerers 
as protectors If the ordei of the Pttrs be the lower, the upper 
and the intermediate, their names are perhaps Barhisads, 
Saumyas and Agmsvattas (Rg-Veda) in the same order. Now- 
a-days the orders of the Pitrs has been increased into seven, 
the addition being the oiders Havxsmantas, Usmapas, Apjapas 
and the SauKdhns It does not interest us for the present to 
enquire when these additions were made in the Hindu faith 
We are here concerned with the faith about their place of abode 
and of their Lord Yama On this point the Satapatha Brahmana 
sajs — 

" ‘ Two worlds in tiuth theie are,' they say, the ‘world of the 
gods’ and the ‘world of the Fathers’ (Pitrs) ” ^ 

“ The world of the gods is in the north and the world of 
the Fatheis {Pitrs) in the south 

—S [Brahmana, XIT, 7, 3, 7 
~Ibt4 


13— 1408E 
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Thus the Pttis live m the south, consequently their Lord Yama 
must also he a dweller of the south In a modem Sanslcrit 
Dictionary, Yama is defined to be ‘a god appointed by the 

Supieme Lord foi deciding the destinies of departed souls 
according to then good oi had deeds in this world of ours, and 

is stationed in the south ’ In the Maliahharata, Vaiiaparva, in 
the stoiy of Savitri, it is said that ‘Yama having bound the soul 
of Satyavan went southward ’ In anothei Sanskrit Dictionary 
Yama is defined as ‘the lord of the southern direction ’ 
Hence accoiding to the Hindu faith both Y’ama and his subjects, 
the Pitrs, are dwellers of the south The Sanskrit word ‘Ydmya’ 
meaning the south, is derived from Yama, the lord of the south 

The Hindu when offeiing libations to his fathers, has 
to turn to the south and invoke them by tbe following veise 

“ Oui fatheis, the Saumyas and the Agmsvattas come by the 
Devayana loute (noitbward direction^ be delighted at the sacrifice 
by enjoying our offering (Smdha) and bless us May they 
protect us 

There are the two routes spoken of in the Hindu sacied 
lore, the one is the Devayana and the other the Pitrydna, 
respectively the route of the gods and the route of the 
Fatheis When the Fathers come, they come by the Devayana 
route and when they go back, they ceitainly follow the 
Pitrydna loute Thus both the routes may lie on the 
same meridian, the former is the northward direction and the 
latter the southward direction Here we have to differ from Tilak 
who m the book Orion would interpret that Devaydna route is 
the part of the ecliptic lying north of the celestial equator and 
the Pitrydna route, the part of the ecliptic south of the 
celestial equator His inteipretation appears to be unjustifiable 
and incoricct, as the Fathers who come from the south do 
follow according to the Hindu faith tbe Devaydna route 

When men die they follow according to Hindu faith the 
Pitrydna route or tbe southern dnection In this route to the 
abode of Yama, lay two dogs which were both “spotted four-eyed 



VeDIC ANTIQUIl’Y 


130 


dogs ” The Rg-veda verses addressed to the souls of men 
]ust departed lun thus ^ — 

“ Pass by a secure path beyond the two spotted foui-eyed 
dogs, the progeny of Saiama, and ]Oin the wise Pitrs who rejoice 
fully with Tama ” 

“ Entrust him, 0 king, to thy two dogs, which are thy 
protectors, Yama, the four-e 3 'ed guardians of the road, renowned 
by men, and grant him prosperity and health,” — (Wilsonl 
In the Atharva Veda also the corresponding verses aie“ — 

“ Euu thou past the two four-eyed, brindled dogs of Saiama, 
by a happy road , then go to the beneficent Fathers, who revel 
in common revelry with Yama ” 

“ What two defending dogs thou has, 0 Yama, four eyed, 
silting by the road, men watching, with them, 0 King, do thou 
surround him , assign to him well-being and freedom from 
disease ” — (Whitney) 

These two dogs we take to have been the two stars a Cams 
minons and a Gams mapris. The astronomical interpretation 
becomes that there was a time, Vedic or iiie-Vedic, when these 
two stars pointed to the south celestial pole, r e , at that time 
these two stars crossed the meridian simultaneously or they had 
the same right ascension We now investigate this problem of 
determining this past time astionmically 

The places of these stars for 193) A D are given as follows 
in the Nautical Almanac. 


Star 

Eight Assension 

Decimation 

/ 

a Cams Majoris 

6ft 42^ 6* 524 

-16° 37' 18" 

a Cams Minons 

7 35 41405 

5° 24' 11" 


^ IK “11 ^ t ^ ^ciT^ I clT«IT- 

’q lit til Veda, X, 14, 10 11 

® nTq’u qqr i ^q)f% 

it^fnT iittii 5ft t qm^ iqwi utwit 

=q llptll —Atharva Veda, XVIII, 2, 11 12 
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The mean obliquity of the ecliptic was 23° 26' 54" m 1931 A D. 
Hence by transformation of co-oidmates, we get — 


Stai 

Celestial longitude 

Celestial latitude 

a Canis Ma]on8 

103° 7' 52" 

-39° 35' 24" 

a Cams Minons 

114° 50' 0" 

1 

-16° 0'24" 



In the above figure of the celestial sphere, let yC^ be the 
ecliptic, ?!■ the pole of the ecliptic, P the celestial pole and C 
the summer solstice in 1931 A D Let and a-o be the positions 
of o. Cams Majoiis and a Gams Mmoris m 19B1 Let o-j and o-j 
be joined by an aic of a gieat ciicle cutting the path of the 
celestial pole in P' Then P' was the pole of the equatoi at 
the required time The angle P'rrp xepiesents^ the shifting of 
the solstices 

(1) In the triangle Tra-jO-n the foui consecutive parts are * — ■ 

Zo-ja-,;7, (r,n-=90° + 3g°35'24", Zt7i;r(r2 = ll°42'8", 

-0-2 = 90° + 16°0'24" 

we get, 

cot o-jcr,- X sin 11°42'8" 

= cos 11° 42' 8" X Bin 39° 35' 24"- ton 10° 0' 24" 

X cos 39° 35' 24" 
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Now put 


. ^ _ cos 11° 42' 8" 
^ tan lfa“ 0' 24" 


0 = 16° 19' 43" 


Hence we get, 

tan 16° 0' 24" x sin 23° 15' 41" 

cot cr^a-^TT ^2, Sff X sm 16° 19' 43" 

o-^o-i^r = 26° 42' 65" 

(2) Again in the tiiangle o-iirP', the value of ttP' was very nearly 
24° 7' 32" about 4350 B C The foui consecutive parts are — 

-Z P'o-^TT = 26° 42' 55", TTo-j = 90° +39° 35' 24", 

Z o-iTtP', ttP = 24° 7' 32" 

We get readily, 

sin ctiTtP' X cot 26° 42' 55" — cos cr^ffP' x sm 39° 35' 24" 

= cot 24° 8' 42" X cos 39° 32' 24". 


Put cot 0 = 


cot 26° 42' 55" 
sm 39° 36' 24" 


then 0 = 17° 47' 0". 

Hence we get, 

sin (crizP'—0) = sm 0 x cot 24° 7' 32" x cot 39° 35' 24" 

/, <ri7rP'=17° 47' 0" + 55° 33' 6" = 73° 20' 5" 

The celestial longitude of a Can7s Majoris (1931 A D ) 

= 103° 7' 52" 


Hence the celestial longitude of P' for 1931 A.D 
= 103° 7' 52" + 73° 20' 5" = 176° 27' 57" 

the Z Pn-P' or the shifting of the summer solstitial point 
up to 1931 A D = 176° 27' 57" -90° = 86° 27' 57" 

The elapsed time thus comes out to be 6280 years till 1931 
A.D and the lequiied date is, theiefoie, 4350 B C 


Second Method. 

We can follow a second method to deteimine the past time 
when a Gams Mapris and o. Cams Minons had the same right 
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ascension In Dr Neugebauei’s Sterntafelen, the right ascen- 
sions and declinations of stais aie given at intervals of 100 yeais, 
extending fiom 4000 B C downwards We tabulate the right 
ascenisous of these two stais from —3600 to —4000 A D 


Year 

E A of 
a Cams Majons 

E A of 
a Cams Mtnoiis 

\ 

Diffeience 

2nd diff 

-3600 

40° 12 

41° 66 

r 54 

17 

-3700 

39 04 

40 41 

1 37 

16 

-3800 

37 96 

39*17 

1 21 

16 

-3900 

36 88 

37 93 

1 05 

16 

-4000 

35 80 

36 69 

0 89 



Fiom a compaiison of the second differeuces we find that 
these become steady from — 3700 A D at the late of 0° 16 per 
hundred years Hence the difference between the right ascen- 

89 

sions of the two stars would vanish ^ 100 yeais or 656 

years before — 4000 AD i e at about 4367 B C 

There is thus a difference of about 200 yeais in the two 
determinations of the time of the e\ent by the two methods , 
but I tiust the date obtained befoie viz 4350 B C is the moie 
coned, as it is based on the elements of these stars determined 
by using moie accurate instruments in recent times Another 
point that needs be considered heie is this Wbat must have 
been the initial error of obseivation in this connection 

Now let us see what could have been the initial eiror if the 
epoch foi the obser\ation be taken as 4000 B C n 

TTie total shifting of the equinoxes during the luteiwal of 
5930 years between 4000 B C to 1931 A D = 81”42'50'' If 
this be subtracted from the celestial longitudes of tlie stars foi 
1931 AD, we get then position in 4000 B C Hence the 
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celestial co-oidinates of the stais in 4000 B G are as follows 
(supposing the latitude lo lemain the same thioughout) — 


1 

Slai 

Celestial longitude 

Celestial latitude 

a Gams Ma]OTis 

21° 24' 59" 

-39° 35' 24" 

a Cants Minorts 

33° 7' 7" 

-16° 0' 24" 


In 4000 B C the obliquity of the ecliptic was '!jr=24°6'3o". 
Hence by traiisfoimation of the co-oidinates, we get — 


Stai 

Eight Ascension 

1 

Declination 

a Cams Masons 

1 

35° 4b' 27" 

-27° 50' 28" 

a Cams WtnoTis 

36° 19' 42" 

i 

1 

-2° 8' 48" 



In the above figure let A lepiesent the position of the star 
Gams Maions when on the meiidian at the latitude of Kuiu- 
ksetia (30° N) in 4000 B C and B the position of the othei stai 
Gams Mmoris, NMS the eastern horizon Join AB by an arc 
of a great ciicle and produce it to meet the hoiizon at M Join 
B to P, the pole of the celestial equator 













144 


ANCIENT INDIAN CHEONOLOGY 


Now m the tiiangle ABP, the foui consecutive paits aie 

ZBAP, AP = 90° +27° 50' 28", Z APB = 0° 35' 15" 
and PB = 90° + 2° 8' 48" 

By solution of the tiiangle, the Z BAP is found to be 1° 16' 37" 

Now in the triangle ANM, we have 

AN = AP + 30° = 147° 50' 28" 

Z MAN = 1° 16' 37" and Z MNA = a it angle 

Now tan MN = sin AN tan MAN 

Theiefoie MN is found to be 0° 40' 47" 

Theie was thus not much azimuth eiioi even at 4000 B C 
at Kuiuksetia, if the obseivei took the gieat circle passing 
through the two stais as lying on the meridian, at the time of 
the tiansit of a Gams Maprts 

The mean date foi the equality of the light ascensions 
of these stais being 4350 B.C , as shown before, we have 
thus shown that the date may as well be brought down 
to 4000 B C Equally strong reasons there may also be 
for laising the date by 350 years, viz , to 4700 B C. Further 
the mythology as to Yama and his two dogs was perhaps the 
same for the Hindus, the Greeks and the Parsis 

The Rg-Vcda also speaks of the divine Vessel or boat in the 
following terms ^ — 

“ May we for our well-being ascend the well-oared, defectless, 
unyielding divine vessel, the safe-sbelteiing expansive heaven, 
exempt from evil, replete with happiness, exalted and right 
directing ” — (Wilson) 

The Atliarva Veda also says — 

“ A golden ship, of golden tackle, moved about in the sky , 
there the gods won the Kustha, the flower of immortality ” “ 

— ^Whitney) A V V, 4, 4 and VI, 95 2 


X 


efr ^ iu°ii 




—Jig Veda, X, G3, 10 
I 

IcT 1|8I| 


9 
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“The wcll-oaiecl ship of the gods, unleaknig, may we, 
guiltless, embark in oidei to well-being ’’ ‘ 

“ A golden ship of golden tackle, moved about in the sky 
theie IS the sight of iramnrfahty , thence was boin the Knstha ’’ * 

— (Whitney) 

Heie the wish is, perhaps, that the depaited souls going 
southwaid by the load guarded by the two dogs, « Gams Minoris 
and a Cams Maprts, may ascend the duine boat — Arqo-Naus 
and enjoy blissful expeditions in (he heavenly rivei — the milky 
way in the woild of Yama 

All these constellations viz , the two dogs and the Arqo-Navis 
aie to be found nob only in the Vedas, but a’so in Gleek and 
the Parsi Mythology While in the Hindu literature these 
constellations weic forgotten and called by other names, 
foi example Gams Majoris by Luhdhala (the Huntei) and Gams 
Minoris hy a star of the naksatia Ptinanasu and the Argonaus 
IS quite lost sight of in the later Hindu literature, the constella- 
tions arc still used and so named in westein astionomy The 
names of the two dogs of Yama aie preseived m the Zcmlavcsla ’’ 
In the Parsi legend these tw'o dogs ‘keep the Kinvat Budge’ 
as imagined to have been made over the milky way In the 
Greek legend the milky way is crossed by a ferry boat, :.e , the 
Argonavts 

All these consideiations lead us to think that the tradition 
about Yama’s Doge, belongs to the dale of about 4700 B C and 
befoie the time when the Aiyan peoples raigiateJ to diiTeieut 

rvTnnqliiruq; mf«’ iiaii 

iCi Jira ii 

—A V vn. G, 3 

fi^i»jci^ clef liB) ii 

—A V 19,89 7. 

^ Sacred Books or the East— T/ic Zenrf /lofsta, Vol IV pages 190, P XVIII, 
C ail, page 213, P XIX, SO (98) , also page l'<0, F XIII 9 (21) See also Tntro 
duction to the same, p Iwxvn § 4 
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countiies fiom their ancient homes This ancient tradition in 
lelation to the above constellations survived in the Vedas 
and with the western immigrants These Aiyan peoples probably 
lived near about the Central Asian mountain range running 
east west from the Mediterranean Sea to the Pacrfic Ocean 
Here I have to ditler from late Tilak, who in his book ‘Onon’, 
in the chapter on “the antelope’s head,” cites this tradition as 
a confirmation of his finding that the venial equinox for the time 
was at the Antelope’s Head’ which according to him was the 
Mrgahra's cluster The tradition belongs to the pie-Vedic age, 
as I have shown before 



CHAPTER XII 

VEDIC ANTIQUITY 
Legend of Prajdpatt and Rohmi 

In the Attareya Brdhmana ' (iii, 36 or cli 13, 9i the above 
legend is thus stated We quote below the tianslatiou by 
Keith in his Rg-Veda Brdhmanas 

“ Prajapati felt love for his own daughter , the sky some say, 
Usas others Having become a stag he approached her in the 
form of a dear (who had also become a deer) The gods saw 
him ‘ A deed unknown Prajapali now does ’ They sought 
one to punish him , they found him not among one another 
The most dread forms they brought together in one place 
Brought together they became this deity here , therefore is his 
name containing (the word) Bhuta , he prospers who knows 
thus his name To him the gods said, ‘ Prajapati here hath done 
a deed unknown , pierce him ’ ‘ Be it so ’ be lephed, ‘ Let me 

choose a boon from you,’ ‘Choose* (they said) He chose this 
boon, the over-loid-ship of cattle , therefore does his name 
contain the word ‘cattle ’ Rich in cattle he becomes who knows 
thus this name of his Having aimed at him, he pierced him , 
being pieiced he flew up upwards , him they call ‘ the deer ’ 
The piercer of the deer is he of that name \Mrgavyadha), The 

TWcl cl tqf siqjjfggici I qiliqrcl’ ^ qsT 

^ qq ^?:ciqra^ ’?ftu ^i qqrqr qu qq cT^jrq^w 

®s. 

^ ^ ^fcT f'ul'qffi ^ qcT^i qraqulq qij^mif^qsi q^nqiq q^jn^j 

liiqftl qin^q Uqiqiqiqi fq®iq U fq^ ^t^qqqq qfqiq^^ qi; qr qq 

Hqsqiq. q q qq u qf qlfgq ui Off q) ^ q^g fqqifj^i qn ?? 

qaiiq^^qftjqiqqiqqcieft qqq || 
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female deei is Eohini The thiee pointed arrow is the three 
pointet^ arrow {trikdndd) The seed of Prajapati outpoured lan , 
it became a pond {Saras = a lake ?) ” 

The Aitareya Brahmana passage is concluded by the sentence 
“for the gods are loveis of mystery as it were ’’ We woujd 
add here that not only were the gods lovers of mystery but that 
their worshippers, the Vedic people were moie so If again 
Piajapati weie a real person, we can only imagine how he would 
have treated those people who were his woishippers and who 
indulged in such an obscene and vulgar allegoiy about himself 

This legend has been noticed by Tilak in his Orion, S B 
Diksita m his Blidratiya Jyotilisdstra, but the correct astronomical 
interpretation has not yet been found Tilak and Diksita would 
understand that the astronomical phenomenon referred to in the 
passage indicates the time. when the vernal equinox was at the 
Mrgasid cluster or A, and 0 , Ononis But our interpretation 
would be different For the legend we have also to compare 
S Br I, 7> 4} 1 > 5-9,” as Keith states Another 

reference is Tdiidya Br 8 , 2, 19 The Malidbhdiata Saupttka 
parm, 18, 13-14, is anothei place where the same legend is stated 
without any obscenity as found in the Rg-Veda and the Aitareya 
Brahmana It is possible, however, that the M Bh legend is 
later than the one recorded in the Vedic literatuie The Vedic 
legend speaks of the biith of Rudra, while the M Bh legend 
lefers to the ignoring by the gods of the shaie of Rudra in a 
saciifice 

The phenomenon of Prajapati meeting his daughtei Eolnni 
IS stated in the Bg-Veda as to have happened in mid-heaven 
thus ’ 

“ When the deed was done in mid-heaven in the proximity 
of the father working his will, and the daughtei coming togethei, 
they let the seed fall slightly , it was found upon the high place 
of sacrifice ’’ — (Wilson) 


' i 

— Jlfj Veda, X, G1 0, 
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The astiononncal plieuoraenon was obseived in mid-hcaveii 
or on the meiidian of the observei. We have a star called 
Prajdpati in the Sfnija Stddhdiiia, mu , 20, which is identified 
b}' Burgess in his tianslation, with 8 lani/flc, and his identifica- 
tion IS faultless We have also the Mrgavyddlia {Sirnn) of 
which anothei Vedic name was /^van (oi the Dog), and Pohim 
IS of course the star Aldtbaran 

The legend divested of allegory is that the stais 8 Auriga 
and n T'ourt oi Aldcharan were obseived to cioss the inendian 
almost together This was undeislood by the gods as the most 
impropei conduct on the part of Piajapati, and the god Eudra, 
thea boin and stationed at the star Sinus pierced Pra)apati 
(8 hiriyn), his threc-pointed airow was most probably the line 
thiough 0, /3 and 8 Auriga, which have almost the same celestial 
longitude Again the star Sinus, the thiee stais at Orion’s belt 
and a Tauri or Aldcbaran aie very neaily in the same line. 
Heie Itudra’s thiee-pointed airow may also mean ibis latter 
line thiough Orion s belt The woid ‘ irihdnda ’ does not leally 
mean thiee pointed, but perhaps having thiee joints, just as 
the joints are seen on a bamboo pole oi in a sugai cane If 
we take the latter meaning for the ariow of Kudia, it would 
not reach Praplpaii oi 8 Auriga, and Eudra would be a bad 
raaiksman, foi pieiciiig eithei Prdjdpaii or Rohini 

We have thus to look for the time when Piapipaii oi 8 Auriga 
and a Tauri oi Aldcbaran had almost the ‘^aroe light ascension 

In 1935 A D the celestial positions of these stais were as 
follows — 


Stai 

Bight Ascension 

Declination 

8 Amiga 

5" 54’" 10 398 

54° 16' 55 23N 

a 'lauii 

4" 32"' 11 248 

1 

! 

16° 22' 48 03N 


and obliquity ol the ecliptic = 23" 2G' 51" 86 
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Affcei fcransformation of the co-oiJinates, we have the following 
celestial longitudes and latitudes for the year 1935 A.D 


Stai 

Celestial longitude 

I 

Celestial latitude 

8 Amiga 

89° 0' 35" 

+ 30° 50' 21" 

a Tauri 

/ 

68° 52' 50" 

-5° 28' 19" 


The difference in their celestial longitudes was thus 20° 1' 45'' 
m 1935'^ D In the following calculations the latitudes ^of the 
stai s aie supposed to remain constant throughout 



In the above figuie of the celestial sphere, let - be the pole of 
the ecliptic, PP' the pith of the celestial pole round jt, R and B 
the positions of the stars a. Taiiri and 8 Auriga respectively in the 
year 1935 A D 

(1) In the triangle ;7RB, the arc ;rR = 90° + 5° 28' 19", fl-B= 
59° 9' 39" and the angle E-B=20° 7' 45" 

Hence the angle -RB becomes = 26° 42' 47" 

Now from - draw -PQ perpendiculai to the aic RB eKtended, 
then ~Q becomes = 26° 34' 54" 

Thus there was or is no possibility of these two stars to have 
exactly the same right ascension at any past or future date, 
as “P can never be equal to or greater than 26° 34' 54" 
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We can thus determine only the time of then nearest 

appio.ich to an equality of then light ascensions 

At this nine the position of the suinnei solstitial coluie 
was the aic r-PQC 

We readily find the angle RtQ = 92° 44' 50'' 

Hence the longitude of summer solstitial coline of the date in 
question was 92° 41' lO'' plus the celestial longitude of a Tauri 
foi the yeai 1935 A D 
This was thus 

= 92° 41' '50'' + 08° 52' 50'' 

= 101° 37' 10'' 

The shifting of the solstices thus was 71° 37' 40'' from which 
the number of years elapsed till 1935 becomes 5177 and the year 
or the date wa*^ tluis 3213 B C in which the light ascension of 
a Tuuri 01 RoUtui was almost equal to that of 8 Auriga or 
Prafipair and the right a'-censions ot the two stars were 

also zero near about the same time 

1 

The time when 8 Uirnja had its right ascension = 0, its 
longitude was = 15° 28' 40'', taking the valiu of the obliquity 
of the ecliptic to be 24° 5' In 193.5 the longitude of 8 Auriga 
was 89° 0' 35", so the increase in the celestial longitude of the 
star till 1935 A D =73° 31' 55", winch lepresents a lapse of 
about 5329 3 ears, or the year was about 3395 B C 

Similarly when the right ascension of a Tauri was = 0, its 
longitude was = -2° 27' 1" = 24° 3'j 

Hence the increase in the celestial longitude of the star till 
1935 A D =71° 19' 51" lepresenting a lapse of about 5167 years 
and the date was thus 3233 B C 

The above two dates, viz , 3395 B.C, and 3233 B C had 
between them an interval of 162 years. The light ascensions of 
these stars at these two dates are tabulated below — 


Slais 

R A m 3305 B C 

R A m 3233 B U. 

8 Auiiga ' 

0° 0' 0" 

+ 2" 2' 38" 

a Tauii 

-2° 0' 28" 

0° 0' 0" 


y 
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There are two more points in this connection which have 
to be considered — (1) The time determined, viz , 3243 B C 
being about the time when the equmoxial colure passed through 
the star a Taiin, the question now aiises what bad the Vedic 
Hindus to do with the position of the equinoctial colure in then 
sacrihcial year , and (2) why have we identified the star 8 Auriga 
of the 4th magnitude with Prajdpatt, or why we did not take 
a Auriga which is a star of the 1st magnitude and which is 
called Brahmahrdaya or the “heart of Biahma ’’ 

With regard to the first point laised above we can say that 
the Vedic Hindus had a special sacrifice which was called 
3ydmdKa Agrayana the first millet harvest sacrifice which is 
thus described in the Kausitaki Brdhmana,^ IV, 12 

“ Next as to Agrayana He who desires proper food should 
sacrifice with the Agrayana In the lains^ when the millet 
harvest has come, he gives orders to pluck millet 

The new moon night which coincides with that time, on it 
should he sacrifice and then offer this sacrifice If he is a full- 
moon sacrificer, he should sacrifice with this and then offer the 
full-moon sacrifice If again he desires a naksatra, he should 
in the first half of the month look out for a naksatra and offer 
under the naksatra which he desires ” 

— (Keith) 

We have not any interest in discussing the small inaccuracies 
which may be found in Keith’s translation, but we take 
that the rendering is substantially coriect The SyCimdka sasya 
or the millet is leaped in the month of Bhadia (lunar new-moon 
ending), which may begin from August, 19 to Sept 15, and the 
full-moon ot Bhadra oscillates between Sept 2 and Oct 1. It 
is thus quite possible for the full-moon of Bhadra to fall on the 

‘ ^qtci i 

11 

5 The rams last for four months commencing from the day of summer solstice in 
Mortb Tmln 
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23id of September as it did in the year 1934 A.D , it fell on 
Sept 2o m 1923, on Sept 22 in 1926 Hence the full-moon of 
Bhadra is, what is lUustiated as the Haivest moon in -askonomy 
and the ^ijamalca Agi ay mia lv\\-moon was such a Haivest Moon 
This Agrayana full-moon oi the harvest moon is also mentioned 
in the Mahdhhmata, as the full-moon at the KrttiJcas (vide 
M Bh , Vana 82, 31-32 , 82 36-37 , 84 51-52 , Anumana, 
25, 46) It appears that the Vedic Hmdus had to use the 
autumnal equinoctial day in their saciificial calendai, and the 
autumnal equinoctial day is more in evidence than the vernal 
equinoctial day 

It was on such a fall-moon night when the sun was at the 
autumnal equinox, that the conjunction of P/cjapati and Rohml 
(i c of S Auriga and a Tauri) by the almost simultaneous crossing 
of the meridian line was obseived The date as we have 
ascertained was about 3245 B C when the vernal equinox colure 
passed almost straight thiough the star o-Tauii Now-a-days a 
full-moon neai the star Roluni (Aldeharan) happens on the 2nd 
December Fiom the 23rd of September to the 2nd of Decem- 
ber the number of days=70, and at the rate of 74 years for the 
shifting of the equinoxes by one day, the time elapsed 
becomes 5180 years, the date becomes nearly the same 3245 B G 
The astronomical phenomenon was that at the full-moon, 8 Auuga 
and a Tauri, almost simultaneously were observed to cross the 
meridian about the date found here at the place of the 
observer 

As to the second point why we have taken 8 Auriga, a star of 
the 4th magnitude for Pru'jdpati, I would say that it is this 
star that is called so in the Surya-Siddhania ^ which has I tiust 
faithfully brought down the tradition to our own times Again 
8 Amiga represents the head of Auriga, and it was not improbable 
that this same constellation used to be called Brahma m the 
Vedic literature The star may noiv be one of the fourth magni- 
tude, it was perhaps not so inconspicuous in those days, viz , in 
the third millennium BO If the whole solar system has been 
sweeping through space towaids either the constellation Heiciiles 

^ Siinja Siddhanta, tiu, 20 

20— llOSp 
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or Lyra, and the stars in the constellation Auriga being almost 
diametrically opposite have been steadily growing leas and less 
bright Hence S Aunga was not so inconspicuous before the third 
millennium B C The tradition preserved in the modern 
Surya-Siddhanta that Prajapati itself is the stai B Aunga cannot 
thus be ignored. 

Again the star a Aunga is called in the Surya-StddMnta 
Brahmahrdaya or the “Heart of Brahma,” and the Mahabharata 
legend tells us that “ Eudra then pierced the heart of 
Yajna {PrajdpaU) with a dire (raudra) arrow, and Yajna (or the ' 
Sacrifice) fled therefrom in the form of a deer with Agm 
(/3 Taun That Yajfia ^Sacrlfice or Prajapati) in that form 
reached the heavens and shone there, being followed by Eudra 
Here Roliint or Aldebaran does not come in We have to consider 
the case of the two stars which have almost the same celestial 
longitude , and these weie for 560 A D equal to 62° 32' and 
61° 50' respectively of /3 Taun and a Aunga , their celestial 
latitudes were 5° 22' N and 22° 52' N This is rather confusing, 
no astionomical interpretation is possible and the Mahabharata 
legend is quite unintelligible Tbe legend of Piajapati and 
Eohinl astronomically interpreted does not yield the V Equinox 
at Mrga^trds as was supposed by Tilak in his Orion, pp. 20 et seq 

’ M Bh , Sanpttha Parvan, 18 13 14 

^ cn H ’I’g nisjig KlS’ir qf%«lir I 

II 

^<ii it 
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Solstroe Days in Vcdic Literature and Yajiirveda Antiquity 


In the present chapter it is proposed to exmine first if the 
Vedic Hindus knew of any method for determining the day of 
the winter or of his summer solstice, and secondly to interpret 
the various statements as to the solstice days as found in the 
Kausitaki Brdhmana, the Yajurveda and the Maliabliarata and 
to settle the approximate dates in Vedic chionology as indicated 
by these statements 

(I) The method of finding the solstice days in Vedic 
Literature 

The method of the Vedic Hindus for detei mining the solstice 
days is thus expiessed in the following passage fiom the Aitareya 
Brdhmana ^ 









Sayana has failed in his exposition of this passage which 
relates to observational astronomy, and no one who is unacquainU 
ed with this branch of science can possibly bung out any sense 


1 


Aitareija Brahmana, 18, IS, qujte<l by S B DiLsita m tus VJKcfV? 31151, 
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of it We follow Keith generally with some modifications 
m the translation which is given below 

‘ They peifoim the Ekavwi&a day, the Vtsuvdn, m the middle 
of the year , by this Ekavimsa day the gods raised up the sun 
towards the world of heaven (the highest region of the heavens, 
mz , the zenith) Koi this reason this sun (as raised up) is 
(caWed) Ekavimh, Oi this Ekaviima aun (oi the day), the ten 
days before are ordained for the hymns to be chanted during the 
day , the ten days after are also ordained in the same way , in 
the middle lies the Ekavimsa established on both sides in the 
Vud] (a period of ten days) It is certainly established in the 
Vnd'j Therefore he going between (the two periods of 10 days) 
over these worlds, does not wavei ’ 

‘The gods weie afiaid of this /Id/tya (the sun) falling from 
this world of heaven (the highest place m the heavens) , him 
with thiee worlds (diurnal circles) of heaven (in the heavens) from 
below they propped up , the Stomas are the three worlds of 
heaven (diurnal circles m the heavens) They were also afraid 
of his falling away upward , him with thiee worlds of heaven 
(diurnal circles in the heavens) foim above they piopped up , 
the Stomas are the thiee worlds of heaven (diuinal ciicles in 
the heavens) indeed Thus three below aie the saptadasas 
(seventeen), three above , in the middle is the Ekavimsa on 
both Bides supported by Svarasdmans Therefore he going 
between these Svaiasdmaiis over these worlds does not waver ’ 

The Vedic year-long sacrifices were begun m the earliest times 
on the day following the wintei solstice Hence the Vmivdn 
01 the middle day of the year was the summer solstice day 
The above passage shotis that the sun was observed by the Vedic 
Hindus to remain stationaiy, i e , without any cliange m the 
meridian zenith distance for 21 days neai the summer solstice 
The argument was this that if the sun if roamed stationary foi 21 
days, he must have had lU days of northerly motion, 10 days of 
soufheilj motion and the middle (eleventh) day ^\as certainly 
the day of the summer solstice hence the sun going o\ei these 
worlds, in the intei\al between the two jieiiods of 10 days on 
either side, did not ‘waver' Thus fioin a rough observation. 
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the Vedic Hindu could find the leal day of the suramei oi winter 
solstice 

The next passage from the Ailatcya Braliniano- (not quoted) 
divides the Fird; of 10 da 3 s thus 10 = 6 + 1 + 3 , the fiist 6 days 
weie set apait for a Sadaha peiiod, followed by an atndtra or 
extra day and then came the thiee days of the thiee Stomas or 
Svarasdmans The aUmira da^s befoie and aftei the solstice 
daj weie respectively styled Ablnpi and Vtsiapt days It may 
thus be inferred that the Vedic Hindus by more accurate observa- 
tion found latei on that the sun lemained stationary at the 
summer solstice foi 7 and not 21 daj s 

Question may now be asked how could they observe that 
the sun remained stationary for 23 days and not for 23, 27, 29, 
or 31 days This depended on the degree of accuracy of observa- 
tion possible for the 'S''edic Hindus by their methods of 
measurement They probably observed the noon shadow of a 
vertical pole * If we assume that the observation was made 
at the latitude of Kuiuksetra (about 30° N) and when the 
obliquity of the ecliptic was about 24° 15', and the height of the 
pole was taken equal to, say, 6 ft , then 

(а) When the sim had a longitude o£ 80°, the leugtli of the noon- 
shadow =7 44 in 

(б) When the sun had a longitude of 87°, the length of the 
noon-shadow=6 98 in 

(c) When the sun had a longitude of 90°, the length of the noon- 
shadow =6 93 in 

Now 7 44 m — 0 93 in =0 51 m and G 98 in — G 93 in =0 05 in 

Hence by using any sort of measuring rods, they could 
perhaps easily discern a change m the noon-shadow of about 
half an inch, but a difteience of 05 in was, of course, quite 
impossible of perception with them They could thus infer that 
the sun remained stationary at the summer solstice for 7 days 
when they used any raeasuiiug rods and when the^ used rougher 

^ AaoUier inetbod possible foi tlie Vedic people iias to obseivc tlie sou’s 
amplitude neai about the S Solstice day, and this was found to remain etallonary 
for 21 days 
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methods they could conclude that the sun remained stationaty 
for 21 days at the summer solstice 

At the winter solstice, the corresponding lengths of the noon- 
shadow would be 8 ft 3 46 m , 8 ft 4 84 in and 8 ft 4 94 in 
respectively The changes in the length of the shadow were 
consequently 1 38 in and 0 10 in respectively 

It should thus be clear that the Vedic Hindus knew how 
to determine the summer or the winter solstice day When they 
found that the sun apparently remained stationary at the solstice 
for 21 daj-s, the true solstice day was the 11th and when they 
found that the sun remained stationary for 7 days, they took 
the 4th day as the real solstice day ^ 

This hnishes the first part of this chapter We now pass 
on to considei how the Vedic Hindu stated his day of the winter 
solstice in successive ages Some of these statements are 
the following — 


(a) 

(&) 

(c) 

id) 

(e) 


The sun tuined north on the new-moon of Mdgha ended 
,, ,, ,, ,, ,, ,, last quarter of Mdgha 

,, ,, ,, ,, ,, ,, full-moon of Mdgha 

I, ,, ,, ,, one day before full-moon of Mfljrhtt 

,, , ,, ,, on the new-moon of Mdgha begun 


* The other method of detertmning the solstice day is described in Brhat Samlula 
of Varahamihira Chap III, 3 — 

IRI! 

‘ The solstice day may he determined by obserMDg the coincidence of the sun at 
the time of rising or setting with a distant sign ^lost or by the marks of entrance or 
exit of the tip of the shadow of a gnomon in a large hoiizontaj circle (having for its 
centre the foot of the gnomon} ’ Here two methods are described b^ Varahamihira 
in the first of which the sun's amplitude at sunrise or sunset is to be observed If the 
Vedic Hindus followed this method, they could perhaps obserie the sun to remain 
stationary, i e , without any appreciable change of amplitude, for 21 days near the 
solstices It does not appear probable that the second method was followed by the 
"N edic Hindus In this connection the method followed by the Druids of the ancient 
Britons, with heir cromlechs (stone circles} ns are seen in the Salisbury plains in Eng- 
land, for determining the solstice days may be compared The first method described by 
Varahamihira readily led to the observation of the heliacal rising of stars in di/Tcroiit 
seasons as has been found in the I edtn 
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As we shall see latei on, these statements as to the day of 
the winter solstice occur in Vedic literature The month of 
Mdgha (lunar) may begin now-a-days fiom the 15th of January 
to the 11th of Pebiuary What then is the meaning of this 
month of Mdgha as referred to rn the above statements'? Why 
should the sun’s turning north be connected with a particular 
phase of the moon of such a movable month ^ Unless and until 
we can answer the above questions satisfactorily, we cannot hope 
to interpret any of the above statements 

We have very carefully considered the above questions and 
we may state our finding in the following way 

The Yedic Hindus did not have a sidereal reckoning of the 
year , they followed a reckoning by lunar months of which 12 or 
13 formed the year , in their reckoning the month of Mdgha, 
as it came every year, did not begin in the same part of the sidereal 
or the tropical year as it does not begin now also If they had 
in use a sidereal calendar, they could state the solstice days by 
exact days of such a calendar Unfortunately this they had not 
They found out a particular lunar month of Mdgha (not occurring 
every year) to fix the beginning or the end of the five-yearly 
luni-solar Vedic cycle, and they stated the solstice days m 
reference to the phase of the moon of such a month of Mdgha 
The winter solstice day was the beginning of the Vedio five-yearly 
cycles or Yugas and Sdmvatsara oi year-long Vedic sacriBces 
were begun in the earliest times also from the day of the winter 
solstice It IS thus necessaiy for us to find the true meaning 
of this peculiar month of Mdgha how it began and what were 
its characteristics 

Meaning of the Month of Mdgha foi Vedic Cycles 

As to the beginning of the month of Mdgha which was used 
for starting the Vedic five-yearly cycles the Jyautisa Vcddmgas 
(1400 B C ) say 

‘ When the sun, the moon and the Dhanisthds (Dclphims) 
ascend the heaven together, it is the beginning of the Yuga (i e , 
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five-yeaily luni-solai cycle), of the month of Magha or Tapas 
of the hght half and of the sun’s noHherly coinse ’ Hence 
this month of Magha as used foi starting tbe Vedie cycles must 
begin witb the new-moon at Delphmis In the Jyautisa Veddmga 
time the day of the veiy beginning of a such a Magha was tbe 
day of the wmtei solstice and thus it marked the beginning of 
the tropical month of Tapas, the first of wintei 

As to the time when the use of this month of Magha was 
accepted foi making tbe Vedic calendar , we have tbe following 
passage fiom the Mahdbhdiata 

^ ?TST^ JI7TiTT^?n5f I 
W BTHOTT ^ II 

sriioTT i 

Ttffoft ii 

^TcTT* I 

M Bh , Vana, 230, 8-11 

“ Lady Ahhipt (i e , o-Lyra), the younger sister of Rohtnl, 
being jealous of her, has gone to the foiest to perform austerities 
with the desue of attaining the position of tbe elder I am 
thus confounded at this incident as one nalcsaira has been 
deflected from heavens Hence 0 Skanda, please find this time 
in consultation with Brahma ” Then Brahma fixed the time, 
beginning from the Dhanisthas , and Rohm! (a Tauri oi Aldebaran) 
became tbe first star In this way the number of naksatras 
became piopei (Sama) When Indra thus spoke to Skanda, 
the Kittikds flew to the heavens as the naksatra (star group) 
with seven heads, as it weie, and it still shines as the one of 
which the presiding deity is Agm (Fire) ’ 

The passage quoted above shows that it was Biabina, a person 
of very high antiquity whose name was forgotten, who started 
the reckoning of time from the new-moon at the Delphmis, when 
Eohinl became the first star, and the Krttilas rose very probably 
exattlj at the ea^t Here we have the time when tlia Vedic 
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five-yeaily luni-solar cycles came to be staifced with leference to 
the month of Magha 

Now in Vedic literature i?o/iinrmeans two stais, uz , Roluni 
piopei (Alcleharan) or Jyestha {Antares) ^ For 1931 A D their 
longitudes were 68° 49' and 248° 48' according to oui calculation." 
Hence these stars differ m longitude by almost 180° degrees, and 
had respectively the longitudes of 0° and 180" at about 
3050 B C 

Tins' was the approximate date when the month of Magha 
with its beginning with a new-moon at Delphims was agreed 
upon as the standard month with lefeience to lohich the five- 
yearly Vedic luni-solai cycles toere started and intercalary months 
were detei mined. It was about this time that the number of 
nalcsatras (lunai mansions) was fixed at 27 by rejecting Ahhipt 
{aLyrai. It is here not necessary for us to attempt an explana- 
tion of the rnalry between eithei of the Bohmls and Ahhipt 

We have up to now settled that one feature of this standard 
month of Magha was that it should begin with a new-moon neai 
the Dclphinis Another feature which follows from this is that 
it should have the full-moon near the stai Magha or Regulus, 
as the moon takes about 14 7 days, at the mean late, to pass 
from /? Delphims to a Leonis or Magha 

The third feature of this standaid month of Magha was that 
at its last quarter tgstahd), the moon should be conjoined with 
Jyestha or Antares as the Apastamba Grhya Sutra says ^ 

i 

1 TaxtUrtya Samlitta, 4, 4, 10 

2 According to Burgess ttese stars bad the celestial longitudes of 49° 45' and 
229° 14' in 560 AD Translation of the Sunja 5idd/ianta, Calcutta University 
Bepnnt, p 243 

3 The conjunction of Aldebaran -with the full moon could perhaps only be 
observed by their simultaneous meridian passages on the eguinovnl day in the Vedic 
times The celestial pole of the time rvas very near to c Dracontt The other possib'e 
method of observing the conjunction of the full moon rvith Udelaran on the eguinoxial 
day was by joining the pole star with the moon and Aldebaran In both th^se 
methods it was the E A which was really tahen equal to Zero, and the date for 
that comes out to be 3233 B C 

^ A-pf’’:fnmha Grhyn Snirn viii,81,19 
■> 1— Htteh 
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‘ The VyastaTid which comes after the full-moon at Maghd 
{Regulus), has its eighth day fof the dark half) oi last quarter 
with the moon at the star Jyesthd or Aniares , that is called 
EhdstaTid ’ 

The moon takes at the mean rate 7 545 days oi roughly a 
quarter of a synodic month to pass from Regulus to Antares 

Thus we come to the conclusion that the Vedic standaid 
month of MdgJia, in refeience to which the Vedic five-yearly 
luni-solar cycles were started and winter solstice days in 
successive ages were determined and stated, had three characters, 
vtz , (1) New-moon at Delpliinis, (2) Full-moon at Regulus, and 
(3j Last quarter at Antares This month of Mdgha did not and 
also does not come every year We shall henceforth call this 
month the Vedw Standard month of Mdgha 

The Vedic Standard Month of Mdgha m Present Times 

We can now ascertain how and when such a standard Mdgha 
occurred or may occur in our own times For 1931 A D , 
/3 Delphinis had a longitude of 315° 23', a Looms 148'' 53', 
a Scorptoms or Antares 248° 48' nearly Hence this standard 
month of Mdgha should begin about the 5th February, should- 
have the full-moon about the 18th February, and the last quarter 
about the 28th February If we look for such a month coming 
in our own times, we had it as shown below — 


Year 

BeginjiDfj 
New moon 

Full moon j 

Last quarter 

Ending 

New moon 

1924 

Feb 5 

Feb 20 

Feb 27 

Mar 5 

1927 

Feb 2 

Feb IG j 

Feb 24 

Mar 3 

1932 

Feb G 

Feb 22 

Feb 28 

Mar 7 

1935 

Feb 3 

Feb 18 

Feb 26 

Mar 5 


The Vedic standard month of Mdgha is thus not stnctly 
unique m its position in the sideieal jear All points considered 
we are inclined to take that this Mdgha happened in oui time 
in 1924 A D from the oth February till the 5tb March This 
year and this month we sball use as oui gauge year and month 
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in interpreting the different statements of the days of the 
winter solstice as occurimg in Vedic literature ^ 


(h) Statements of SolsUce Days in Vedic Literature 

We are now going to state and explain the references 
from the Brdhmanas and other works which either directly state 
or indicate the winter solstice day of the successive Vedic 
periods 

(A) The first reference is from the KausUaLi Brdlimana, and 
it was first found by Weber 




^ 

^ 

3Tft;craTf^ m ^ 

W7mi I 

^ ^UIT ^ ^ ^ 

3I^«4l5<?l'4Pd f^!Rn3[,' I 

This passage has thus been tran'^lated by Keith in his Rg-Veda 
Brdhmanas 


‘ On the new-moon of Aldgha he rests, being about to turn 
northwards , these also rest, being about to sacrifice with the 
introductory atirdtra , thus for the first time they obtain him , 
on him they lay hold with the caturviinsa , that is why the 


^ The year 1924 A D is also similai te the year 80 A D of wh ch the Ist day of 
Mdgha was the epoch of the Paitdmaha Siddlidnta of the PailcasiddhantiLa of 
Varahamihira The interval of 1844 sidereal years=673532 71 da and 22808 lunations 
= 673533 65 da The dilferenre is only about a day, 

" Kaii^itaKi Brahmana, \is, 3 
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layjug hold has its name He goes north foi six months , him 
they follow with six-day periods in foiward ariangement Having 
gone foi SIX months he stands still, being about to turn south- 
wardb , these also rest, being about to sacrifice with the Visuvant 
day , thus for the second time they obtain him He goes south 
for SIX months , they follow him with six-day periods in rever-se 
oidei Having gone south for six months he stands still, and 
they about to sacrifice with the Maliaviata day obtain him foi 
the third time In that they obtain him thiice, the yeai is in 
three ways arranged Veiily it serves to obtain the year With 
regaid to this, this sacrificial verse is sung, 

Oi darning the daj’S and nights. 

Like a cunning spidei, 

For SIX months south constantly, 

Foi SIX noith the sun goeth 

For six months he goes noith, six south They should not 
oonsectate themselves at this time, the com has mot arrived, 
the days aie short, shiveiing they come out from the final bath 
(avabhrtha) Therefore they should not consecrate themselves 
at this time They should conseciate themselves one day after 
the new-moon of Gaitia , the corn has come, the days are long, 
not shivering they come out from the final bath Therefore that 
is the rule’ 

Here it is definitely stated that on the the new-moon of Mdgha 
the sun reached the winter solstice ^ This new-moon is without 
any doubt that new-moon with which Mdgha ended The 
definition oi meaning of this month of Mdgha has been found 
before This statement shows that the 5th of March, 1924 A D , 
was the true anniversary of this determination of the wintei 
solstice Now on the 5th Match, 1924, Gf M noon, the sun’s 
mean longitude was 

= 342° 57' 46" 

= 342° 58' to the neuest minute 

This longitude was near to 270° in the year of this deteiniina- 
tion of the solstice day It shows a shifting of the solstices by 

I This IS ptrh ips the oldest tradition of the solstice day us recorded in this 
Brahmarta 
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about 72° 58', representing a lapse of about 5,268 yeais, till 1924 
A D But we have yet to allow foi the sun’s equation Now 
in 52 44 centuiies before 1900 A B , the longitude of the 
sun’s apogee was = 11° 30' nearly and the eccentiicity of the 
solar oibit was about 018951 Hence the sun’s equation tor the 
mean longitude of 270° was, + 2° 8' nearly 

This equation of + 2° 8' is now applied to the mean longitude 
of the sun on the 5th Match, 1924, at G M noon, viz , 342° 58' 
The lesult obtained, viz , 345° 6', was equal to 270° in the yeai 
of this determination of the wintei solstice day Hence the total 
shifting of the solstices becomes 75° 6' nearly , this indicates a 
lapse of 5,444 years till 1924 A D , or the date of this determina- 
tion of the solstice becomes near to 3521 B C Now as we want the 
year similar to 1924 A D as regaids the moon’s phases in relation 
to the fixed stats, the date arrived at requires a little adjustment 
We have already obtained^ the luni-solar cycles of 8, 19, 160, 
1939, etc , years in which the moon’s phases neai to fixed stars 
repeat themselves 

Now 5444 = (1939 x 2 + 160 x9 + J9x6 + 8) + 4 Hence elapsed 
yeais must now be taken as 5440 from which the required year 
comes out to be 3517 B C 

The sun then turned north in 3517 B C on the new-moon 
day of Magha and the first yeai of the luni-solai cycle commenced 
from the said new-moon day Tiie question now is, ‘ how could 
they find the next winter solstice day ’ They counted full 366 days 
or 12 months and 12 nights after which they estimated that the 
sun would reach the winter solstice This 'loit of reckoning 
continued till the five-yearly cjcle ol 62 lunar months was 
exhausted They then thought that the same type of Magha 
returned, or they might check their reckoning in 3, 5, 8, 11 or 
19 years by actual observation Hence then predicted day of 
the winter solstice, when not checked by actual observation, was 
almost always in error, but perhaps was still within then limit of 
21 days Then obsei\ed solstice days, however, were always correct 

It may be asked how the Vedic year came to ha\e 366 days 
or 12 lunar months + 52 nights Generally this year is stated 


1 


Chapter 1, p 27 
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in mau} places to consist of 360 days only How is this 
discrepancy to be explained ^ In a half yeai there were the 
ordinary 180 days + 2 atnatia days, then came the Vtsuvan, 
rhe middle day of the yeai which belonged to neither half 
and then came the other half with 180 days + 2 atnatra days and 
lastly came the MaMvrata day In all, therefoie, there were 
in the year 2(180 + 2) + 2 oi 366 days Of the two atiratras 
of the northerly comse, the fiiat was the Piayaniya and the 
second the Abhipt day Similarly in the sun’s southerly course, 
the first atirdtra day was the Vihapt day and the other had a 
suitable name The Vedic ytai had thus 366 days oi 12 lunations 
+ 12 ‘ nights ’ ^ 

One point moie we want to settle is that when the Vedic 
year was taken to begin The answer is now easy The 
Vedic yeai normally began on the day following the winter 
solstice, and winter then began and lasted for two months 
Winter was thus the first season of the year There was next 
felt the difficulty of beginning the year-long sacrifices with the 
winter solstice day, as the time was unsuitable on the ground 
of its being extremely cold, as it was the non-harvesting time and 
as the days were then very short Then rule was made to 
begin these sacrifices, not from the winter solstice day but full 
two months and one day oi exactly 60 days later, when spring 
set in, or as the text says, ‘ One day after the new moon of 
Gaitra Thus the first season, though winter formerly, became 
spring in later reckoning (sacrificial year) and winter then became 
the last season of the year 

We have found out the year when the sun turned' north on 
the new-moon of Mdgha to have been 3517 B C by taking the 
standard month of Mdgha as the one which happened from the 
5th of February till the 5th of March, 1924 A D Our date is 

1 Cf fasTcim I 

Ydjtifa Jyauli’sa 28 

“ \ year is Ibrec bundrefl wilh si\fy six of days Tn it there are five seasons and 
tvo courses (of the sun) ' 

In this connection it should be remembered Ibat (lie atmllra dn^a were not 
rechoued in the eierifitml calendar 
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perhaps liable to shifting of about one or two centimes cithei 
way if we took the gauge yeai to be 1927 or 1932 A D This 
amount of possible shifting must be considered negligible at such 
a 1 emote age It is perhaps needless to point out that unless we 
can find out a coirect mterpietation of passages like above, no 
deteimination of time would be possible 

A question may yet be raised, if of the phrase ‘ the new- 
moon of Maglia,' the word i\Iaqha means the full-moon ending 
month of Mdglia Our answer is that we have taken the month 
of Magha as the new-moon ending not without any reason In the 
Jyanttsa Vcddmgas we get the new-moon ending months alone , 
not a single verse in them can be interpreted to mean the full- 
moon ending months In the case of the new-moon ending 
Magha, we have established three distmctne peculiarities as 
already pointed out and that such a month of Magha was 
associated with the winter solstice daj and the starting of the 
Vedic five-yeaily cycle oi Yuga The word Magha as used in 
connection with the solstice days must have a definite meaning, 
I c , must mean moie oi less a unique synodic month notoccuiring 
every year As to the full-moon ending Magha, we have not >et 
discovered any unique meaning eithei from the Jyanitsa Vaddmgas 
or fiom other Vedic literature Thus while we aie so much 
m doubt as to the characters of a unique full-moon ending month 
of Magha, the characters of the new-moon ending Magha are 
very clear and well-pronounced We thus consider it fruitless 
to speculate upon the characters of a Vedic full-moon ending 
unique Magha to interpret the references like the above ' We 
now pass on to our next reference 

(B) This reference was quoted by Tiiak in his ‘ Onon ’ on 
pp 44-45 and runs as follows " 

^ 

^ 

^ Further the full moon ending Magha cannot include tiuy ‘ ' 

before This is a serious defect of the full moon ondini’ i» ' ’ 

‘ Taittinya Samliild, VTI, 4, S, also Tiindt , » / ’ 
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¥rpq?w ^^njnjTT^ ^ ^r q^Tci: 

?i^gTnt^ q^r ^sr^ ar^r q 

^iJRns^nqr jqrqiRr 

JT 0^3 ^fscT ^r q«4>T^ §?qT ?7?qf^ «^'qaT mm s{f^q?F^ k '^la? 
^sf^ ^l%5cr #Tgm ^?7?r^S3i%sf^crra;qi^fo{) q5tf¥?:5f%gcqr- 

qSTRRT ^ crqf TTt-gqf^ (I 

This passage is fiom the Taiitmya Samluta The Tandya 
Bidlimana bas also almost the same passage with slight alteia- 
tions as may be seen fiom TiJak’s quotation m his ‘ Ouon ' We 
translate the above pas&age following him generally thus 

' Those who \tauL to conseciate themselves foi the yeaiJ}' 
(yeai-long) sacrifice should do so on the Ekdstakd day This 
IS the wife of the j'^eai what is called Ekdstakd 'and he, the 
yeai, lives in hei foi this night Those that consecrate on the 
Ekdstakd truly do so in a distressed condition, as it is the season 
(wintei) which is leckoned the last of the year Thus t^se 
that conseciate on the Ekdstakd do so in the reversed older 
as it maiks the last season of the year They should 
consecrate on the full-moon at the Phalgus as it is the mouth 
of the yeai They thus begin the yearly (yeai-long; sacrifices 
from the very mouth , but it has one defect that the Visuvdn 
(the middle day of the year) falls in the rainy season They 
should consecrate themselves at the full-moon near Gitid 
(Spjca 01 a V-ngims), as it is the beginning of the yeai They 
thus begin the saciifice from the veiy mouth of the year 
Of this time there is no fault whatsoever They should consecrate 
therhselvee four days before the full-moon (near Gitrd) Then 
Kraya (i e , purchase of Soma) falls on the Ekdstakd (here the 
last quarter of Gaitra) Thereby they do not render the Ekdstakd 
void (i e , of no consequence)) Their Sntyd 0 c , extinction of 
Soma juice) falls m the fiist (light) half of the month Then 
months (monthly sacrifices) fall in the first half They rise 
(finish) in the first half On then rising, herbs and plants rise 
aftei them After them rises the good fame tl.at these saciificeis 
have prospeicd Theieon all piospei ’ 
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The Taittinya Samluta heie records three days of the winter 
solstice, the first two of which weie traditional and the last 
one most likely belonged to the date of this book. These 
are 

(1) The Day of EMstaka 

(2) The Day of the full-moon at the Plialgus 
l3) The Day pieceding the full-moon of Mdglia 

As in the KausitaU Brdhmana heie is expressed a dislike 
foi beginning the yearly saciifices with the beginning of winter 
Some centuiies later than the tradition recorded in the 
Kausltakv Bidhmana, it was observed that the winter solstice 
had preceded by neaily 8 days and fell on the Ekdstakd day,'"i e , 
on the day of the last quarter, of the Standard month of Mdgha 
on which the moon was conjoined with Antaies This day 
corresponded with the 27th February of 1924 AD of our time 
Hence the date for this position of the winter solstice as obtained 
by observation comes out to have been 293^ B C 

It was about this time taken as a rule that the year-long sacri- 
fices should be begun from the day of EkastaTcd But as this 
was the beginning of winter, it was considered unsuitable for the 
purpose chiefly owing to the extreme cold nature of the season 
which made the saciificer shiver on coming out of the water 
after the bath of avahhrtha People then came to think that 
the yearly sacrifices should be begun according to an older tradi-. 
tion, VIZ , that the daj of the full-moon night near tho Plialgus 
was the first day of the year This day had been the day 
of the winter solstice many centuiies before the time The 
time when this was the position of the solstices was about 
4550 B C We cannot be sure if at this high antiquity theie 
was anything like the standard month of Mdglia agreed upon 

^ The Purta Mimamsa, quotes the following traditional days for the Gavamayana 
sacrifices — 

Full moon days of MSgha or of Cadra, or the EKastakS The Sutras are 

11^011 g \\\\\\ ns^tii 

Purva Mimamsa, VI, 5, 30-32, 

The commentator gavara quotes the TadUriya Samlida and the Tandya Bralmana 
for elucidation ' ' 


22— llOSp 
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But the saciificeis who thought that the Ekasiakd day was 
unsuitable for beginning the yearly saciifices, calculated that 
the full-moon at the Phalgus would happen |th of a month 
or 22 days later, and that the middle day of the year would 
happen 22 days after the sun crossed the summer solstice — a day 
which was almost at the middle of the rainy season Hence if 
they began the yearly (year-long) sacrifices at the beginning of 
spring t e , full two solar months or two lunai (synodic) months 
plus one day later, the Visuvan or the middle day of the sacrificial 
year would be the first day of autumn and theie would be 
no inconvenience due to lainy weathei on that day 

When the sun reached the wintei solstice on the day of the 
last quarter of the standard month of Mdglia, spring would begin 
full two synodic months plus one day later , consequently the 
day most suitable for beginning the yearly sacrifices would be 
the day following the Gaitrl EMstakd or the last quarter of 
Gattra In its place the Taittiriya Samhita recommends that 
yearly (year-long) sacrifices should be begun fiom the full-moon 
day of Gaitra or Gdra Paurnamasl day This being the beginning 
of spiing, the winter solstice day was one day before the 
full-moon day of the standard month of Mdglia 

This full-moon day of Mdglia coriesponded with the 20tb 
February, 1924 A D , and the year in which the winter solstice 
day fell on the full-moon day of Mdglia was 2454 B C ^ The 
time indicated by the rule of the Taittnlya Samlntd becomes 
about 2456 B C Judged by this latest tradition recorded in it, 
the date of the Taittnlya Samlntd should be about 2446 B C 
The other two traditions which it contains were true foi about 
4550 B C and 2934 B C respectively, of which the foimer is of 
doubtful value 

_ (c) In the Malidbhdrata there are seveial passages which 
diiectly or ludiiectly indicate that the nights of the full moons at 
the Krttikas and the Maglids, were respectively the autumnal 

J Eight years after 2154 H C , the full moon of Miigha fell one day later than the 
•winter solstice day Incur finding this year, ns , 2110 BC was the year m •which 
TndhiPthira began the Anvamedha sacrifice This has been fti/ly diBcossed on 
page 32 
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equinox and the winter solstice days and thus particularly 
auspicious for the peiformance of some religious observances 

(1) ^ 3*:^^ I 

^ st^srpn: 

‘The man who goes to Puskara specially at the full-moon 
at the Krttikds, gets the blessed worlds foi all times at the 
house of Brahma ’ 



‘ A peison reaching a holy bathing place at full-moons at the 
Krttikds (Pleiades) and the Maghds (Reguhis), etc gets the 
merit of having performed respectively the Agnisioma and the 
Atirdtia sacrifices ’ 

Here it is significant that the difEeience in celestial longitudes 
of Pleiades and Reguhis is very nearly equal to 90 degrees 

(3) I 

5 jTinit \f 

‘ At Piayaga (the confluence of the (3-ange3 and the Jamuna) 
at the full-moon at the Maghds^ three crores and ten thousand 
holy waters meet ’ 

(4) \ 

‘ On the full-moon at Kittikds, if a man should go to the 
bathing place called Urvasi and bathe in the Lauhitya (the river 
Brahmaputra), according to Sastric lules with a devoted or 
prayerful mind, he would get the leligious merit of having per- 
foimed the Pundaiika sacrifice ’ 

^ M Bb , Fana, 82 31 32 
2 M Bh , Vana, 84, 61 52 
^ M Bh , Anusasana, 25, 35 36 
M Bh , Anitiasana, 25, 46 
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We have already asceitained the time when the full-mood 
day of the standard month of Mdgha was also the wintei solstice 
day , it was the the yeai B C ^ The Mahabbarata 

references quoted above show that the old observers could 
ascertain that at this“ iime the vernal equinox was neai to the 
Krttikds {Pleiades) and the suminei solstice at the Maglids (or 
near to the stai Regulus) This position of the equinoxes and the 
solstices was perhaps regarded as correct till up to 2350 B C 

(D) We now come to a different sort of statement, not 
connected with the month of Magha, fiom the Brdhmanas as to 
the beginning of the year expressed in teiins of the fullness of 
the moon near to the Phalgus 

i i 

^ ^ 

“ Next as to the foui -monthly sacrifices He who prepares 
for the four-monthly sacrifices, begins on the full-moon 
night of the Phalgunis The lull-moon night of the Phalguriis 
is the beginning of the year , the latter two (uttaie) Phalgus 
are the beginning and the former two (Puive) the end (i c , 
puccha or the tail) Just as the two ends of what is round {viz , 
the circle) may unite, so these two ends of the year are 
connected ’ — (Keith) 

We proceed to find the time indicated by the above passage 
on the hypothesis that this reference states the day of wintei 
solstice and not the beginning of spring 

' SolsUcial Point and Deduced Date 

\ 

\ 

^ to settle the exact indication of the winter 

I 

b the above Brdhmanas reference The fuli- 

Vm/f/as was the last night of the yeai, while 

Uttara Phalgus the first night of the next 

ita, hahyuga,i>p lU 12 
Yu 1 

p»go b- 
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yeai If •we take the meaning that the sun leached the wintei 
solstice at the fulhmoon at the Purva Phalgiis, fiom such 
references, we aiiive at the j'ear 3293 B C On the othei hand, 
if we take that the sun in opposition to P Looms inaiked the 
wintei solstice, the date comes out to he 3980 B C Heie is 
pioduced a diffeience of about 700 yeais 

Now the Vcdic full-moon nights weie not one but two in a 
lunar month, the fiist of which was the Anumati Paurnamdsl and 
the second was the Rahd Paianamasl * These two full-moon 
nichts were consecutive Hence we should take the full-moon 
occuiring somewheie midway between the stars 0 and P Looms 
as indicative of the winter solstice day of this Brdliniana period. 

Now the celestial longitude of 6 Looms foi 1931 A D 

= 162° 24' 

and the celestial longitude of /? Looms foi 1931 A D 

= 170“ 41' 

The mean of the longitudes of these stars for 1931 A D 

= 166° 32' 

Now on the 6lh March, 1928, a full-moon happened at 
12 hrs 34 imn GMT and the sun at G M noon had the 
longitude of 345° 40' neaily Fiom which the total shifting of 
the solstices becomes 75° 40' as a fiist approximation The date 
comes out to be about 3550 B G , which we undeistand to be 
earliest date foi the inception of Bidlimana hteiatiiie as deduced 
from the above statement 

If the full-moon day of Phalgtina be distinctly indicated as 
the beginning of Indian spiing, in any of the Bidhmanas, the 
work in question must belong to a date of which the supeiior 
limit would go down to about 625 B C as will be set foith 
later on 


Gonolusion 

We have thus shown fiom the diiect statements as found 
in the Bidhmanas, that the beginning of this class of hteratuie 
and of the religious ceremonies piesciibed in them began from 

' Attareya Brahmana, 11, etc. 
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about 3550 B C The actual dates arrived at aie tabulated 
below 


Date arrived at 
(approximate) 

i 

Eeference or basis i 
of date 

Gauge year and date 
correct to W S Day 

3560 B G 

(D) 

1928 A D 6th March 

3517 B C 

(A) 

1924 A D 5th March 

2934 B G 

(B) 

„ „ 27th Feb 

2454 B 0 1 



to [ 

(0) 

, , 20th Feb 

2350 B 0 J 




The above dates indicated in the Brdhmanas, cannot be all 
classed as naeie tiaditions The yeai of the Bharata battle falls 
within this range and was the year 2449 B C as has been 
established in Chapters l-III 

As to the references which use the month of Magha for 
stating the solstice days, the gauge year could as well be 1927 
A D , and we cannot say if the Vedic Hindus did not sometimes 
use tbe type of Magha which happened this year. This would 
tend to lower some of the dates as connected with Magha by 
about 200 years The reference ^A) would indicate the date 
3308 B C nearly ‘ when Rohxni became the first star ’ ^ 

This chapter is divided into two parts, in the first of which 
we have shown that the Vedic Hindus knew of a method of 
finding the solstice day of either description of any year In 
the second half we have established that there was a standard 
month of Magha in then statements of the solstice days in 
successive ages, and we have found out a set of dates extending 
from 3550 B C to 2350 B C during which some sort of Sanskrit 
hterature known as the Brahmanas began to be formed. 


' hi DU , VoKU, 230. 8 11, quoted before 








CHAPTER XIY 


beahmana cheonology 

Solai Eclipse in the Tdndya Bidhmmia 

As noticed by late Sankara Balakisna Diksita, in his 

page 63 (1st edn ), there aie references to solar 
eclipses in five places in the Tdndya Bidhmana which are (1) 
IV, 5,2, (2) IV, 6, 13 , (3) VI, 6, 8 , (4) XIV, 11, 14-15, 
and (5) xxiii, 16, 2 In all these references it is stated that 
Svaihhdnu struck the sun with darkness Of these five references, 
in the two, viz , Vl, 6, 8 and XW, 11, 14-15, it is said that it 
was Atri who destroyed the darkness from the fiont of the sun , 
in the lemaining thiee leferences the removal of darkness from 
the sun is ascribed to the Devas or gods Diksita would take 
the word * Devas’ to mean the “sun’s rays ” Whatever 
the meaning of the word ‘Devas’ may be, it is cleai that the 
leferences which speak of Atii as the person who dispelled the 
darkness that lay on the sun’s disc, speak of the solar eclipse 
as described in the Rg-Veda, V, 40, the time of which 
has been already ascertained in Chapter IX as the 26th July, 
3928 B C It IS pioposed in the present chapter to determine 
the date of this another eclipse of the sun as mentioned in the 
Tdndya Bidhmana, and understood as such by Diksita He had 
also found a leference to a solai eclipse in the 3atapatha 
Brdhmana, V, 3, 2, 2 and which has been often quoted by sub- 
sequent writeis The three leferences of Tdndya Biahmana 
as to this special eclipse are the following — 

i” 

T Br IV, 5, 2 
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vrsrf^ cw ^ siT%^r?T 

T Br.T\, 6 13 

3IT5?.‘ SrFT%f%i&'5Ef^ qicTf 

rrfwPOTTrWtS’TT^ I 

T Br , XXni 16, 12 

see passages may be translated as follows — 

“ Svaibhanu born of Asma, shuck tbe sun with darkness, 
was dispelled by tbe gods with Svaias Chymns) , hence tbe 
Imam aie foi the lescue of the sun ” 

“ Svarbbanu, the Asura, shuck the sun with darkness 
3s removed this darkness by singing the Divallrtya songs 
ngs sung duiing tbe day time) Whatever are known as 
tya^, are (the agents) foi the desh notion of darkness 
DivaUrtya songs are tbe rays of the sun By the rays 
be sun is truly begun ” 

“ Svaibhanu, the Asuia, shuck the sun with darkness , 

5 the gods wanted to purify him and they got these 
inans\ by these they removed the darkness from the sun ” 

se passages all indicate that the solar eclipse in question 
ed on the Vtsiivant day, which means according to the 
ya Samhita as ” tbe middle day of the sacrificial year 
from spring " It meant the day on which the Indian 
ided and the Indian autumn began To be more precise, it 
:he day on which the sun’s tropical longitude became 130° 
ng to tbe Vedic sacrificial calendar, there were the ibiee 
'man days before the Visuvanf, and three Svarasdman 
her the Visnvant -On these seven days (including the 
if) the Divdhrlya songs weie sung We thus infer that 
ar eclipse happened on tbe Vimvant day, i c on the day 
lb tbe sun’s tropical longitude was about 150° degrees 

at IS here said in the Tdndya Brdhmana about tuch a 
r loJar rchp<;c hnjiprninq on the Vimranf day, mn^t be a 
H oi a pad reent only By exploring the peiiod fiom 
•\ D, to —1206 D vsith the help of the echp=:e f 3 'e}es 
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deduced w Chapter IX on the “ Solar Eclipse m the Bgveda, 
we find -after a few trials that a solar eclipse took place in the year 
-2450 AD. on Sept. 14, on which at G M T 6 hrs oi 
Kurukseira Mean Time 11-8 A M , the lunisoiar elements were 


Mean Sun = 

152° 

12' 

22" 35 

,, Moon = 

148 

32 

16 30 

Lunar Perigee = 

102 

50 

30 85 

A Node 

143 

51 

1 32 

Sun's apogee = 

27 

1 

51 86 

Sun’s eccentricity 

= 0-018331 



The full calculations of the circumstances of this solar eclipse 
are set forth in the Appendix. We briefly summarise them for 
the station Kuruksetra — 

Date — September, 14,-2450 AD (t e , 2451 B C ) 

Longitude of conjunction of Sun and Moon = 150° 18' neatly 
Time of beginning of tbe solar eclipse = 5-27 A M , K M T 
,, ), ending g, ,, >» “ 7-4 ,, ,, 

M „ nearest approach of centres = 6 4 ,, ,, 

Magnitude of the eclipse = 0 41 = 6 Indian units 
Duration of eclipse = 1 hr 37 m 
Time of Sunrise = 5-32 A M„ K M. Time 
The eclipse began almost with the sunrise 

We have carefully examined the period from 2554 B G to 1297 
B C and are satisfied that no other solar eclipse happened in this 
peiiod with the sun’s longitude at 150° nearly and which was 
visible at Kuruksetra 

The Tdndya Brdlimana theiefore records the solar eclipse on 
the Visumnt day m its refeiences in IV, 5, 2 , IV, 6, 13 and 
XXIII, 16, 12 It IS not unlikely that the Sutapathd BTdhinana. 
also in V, 3, 2, 2 records the same tiaditional eclipse We can 
not, however, by this finding settle if the Tdndya Brdlimana is 
to be dated earlier than tbe ^atapatha Brdlimana. It will be 
shown later on that the Jaiminlya Brdlimana and the Tdndya 
Brdlimana indicate a common date of about 1600 B C. 

23- 1105B 
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APPENDIX 


Galcidatton ojjhe Solai eclipse mentioned in the 
Tdndya Brahinana 


Date— September, 14 — ^2450 A D (2451 B C ) 

Julian day No 826452 

Epoch 6 A M , G M T , i e , Kuruksetia Mean Time 
11-8 A M 


(i e , 43*49 J C and 97 days before Jan 
Noon ) 


Mean Luni-solar elements 


1 


1900, G M 



Mean Sun 

= 152° 

12' 22" 35 



Mean Moon 

= 148 

32 16 30 



L Perigee 

= 102 

50 30 85 



A Node 

= 143 

51 1 32 



Sun’s apogee 

= 27 

1 51 86 



Solar eccentiicity = 0 018331 


Let A represent the epoch 0 hi 

midnight G M T oi 5 8 A M 




KuruLsetra time 

B 

1) If ,i 2 

A M , G M T or 7-8 „ 

) t 

C 

i> I) 11 4 


>1 11 

»> 


Mean Sun 


Mean Moon 


At 

A = 151° 57' 35" 28 

At 

A = 145° 14' 

37" 54 

) 1 

B = 152 2 30 97 

f 9 

B = 146 20 

SO 46 

1 f 

C = 152 7 26 GG 

f 9 

C = 147 26 

23 38 


Moon’s Perigee 

At A -= 102° 48' 50" 59 

„ B = 102 49 24 01 

C = 102 49 57 43 

Sun’s apogee = 27° 1' 51 8G 

A Node 

At A = 143° 51' 48"*9G 

„ B = 143 51 33 08 

,, C = 143 51 17 20 

Sun’s ccccnhicitj (c) = 0 018331 
(2c} radians = 125' 715 [2 0991')01] 
({c") radians = 1' 437 [0 1575563] 



BEAHMANA CHEONOLOGU 179 


Longitude of Sun 


At A 

At B 

At G 

= 151° 57' 35 

152° 2' 31" 

152° 7' 27" 

= -1 44 26 

-1 44 20 

-1 44 14 

= 150° 13' 9" 

150° 18' 11" 

150° 23' 13" 

Longitude 

of Moon 


At A 

At B 

At G 

= 145 14 38 

146 20 30 

147 26 23 

= +3 20 30 

+ 3 27 55 

+ 3 35 14 

= 148 35 8 

149 48 25 

151 1 37 

= 143 51 49 

143 51 33 

143 51 17 

= 4° 43' 19" 

5° 56' 62" 

7° 10' 20" 

= 9° 26' 38" 

11 53 44 

14 20 40 

= ' — 1' 8" 

— V 26 

— 1' 43" 

= 148° 34' 0" 

149° 46' 59" 

150° 59' 54" 


.V moon = 83 Kuiuk'^etia Mean Time 
Latitude of Moon 


sm "Fj = 

+ 1518 "2 

+ 1918 "9 

+ 2312 "1 

'-2F) = 

-105 1 

-95 5 

-86 0 

,-gn = 

-21 0 

-21 9 

-22 1 

i+gO = 

-18 3 

-18*0 

-17 6 

'l“g) = 

-14 2 

-141 


-2g) = 

+23 2 



■)'} = 

+ 15 2 



otal = 




vde = 
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Moon’s Horizontal Paiallax 

P = 3422 ’'7 + 186 6 cos g + 34 3 cos (2D — g) + 28 3 cos 2D 

For ‘B’ 

+ 186 6 cos g = -^135'/ 3 

+ 34 3 cos (2D— g) = +19 7 

+ 28 3 cos 2D = 17 7 

Const = 3422 7 

3605" 4 = 60'5"4=H Parallax 

Moon’s senn-diametei = 16' 22" 4 
Sun's „ „ =17' 10" 9 

Sun’s Horizontal Parallax = 8" 9 


Calculation of the Eclipse foi Kiuuhsetra 
( Long = 5* 8’" East, and Lat = 30° N) 



A 

B 

0 

E A of Mean Sun 

= 151° 57' 35" 

152° 2' 31" 

152° 7' 27" 

Local mean time 



-2'‘ 62’'* 

(from 12 noon) 


-4'* 52”‘ 

Converted into degrees 
etc . 

} = -103° 0 0 

-73° 0 0 

-43° 0 0 

E A of meridian oi 1 
Sid time = -yQj 

|- = 48° 57' 35" 

’ 79° 2' 31" 

109° 7f 27" 

Obliquity of the ecliptic = 23' 

= 58' 24" 



A 

B 

C 

Long of culminating pt 


79° 58' 2" 

107° 24' 49" 

of the ecliptic = yC : 

= 51° 30' 2" 

Dech of cul pt =CQ 

= 18° 32' 28" 

23° 34' 59" 

22° 47' 20" 

Angle bet ecliptic and 
meiidian = 6 ■■ 

= 74° 13' 38" 

U 

CO 

o 

00 

—82° 21' 1" 

ZC=f,-CQ 

= 11° 27' 32" 

6° 25' 1" 

7° 12' 43" 

ZN=lat of Zenith 

= 11° 2' 18" 

G° 23' 52" 

7° 8' 40" 

CN 

= 3° 5' 13" 

0° 29' 40" 

-0° 57' 26" 

yX= 7 C + CN 

= 51° 35' 45" 

80° 27' 42" 

100° 27' 23" 
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A 

B 


G 

^ “ < 

Parall. m lat. 

= -ll'28"-6 

-6'40"*7 

1 

\i 

'-1 

> 27" 4 

Lat of Moon 

= +23' 17 4 

; 

+ 308‘2 

'v 

+ 8 

3 51 5 

Corrected lat. of Moon 

= +11'48"*8 

" +23' 27"'5 

+2i 

1 ! 

)' 24" 1 


Y®= Long of Sun = 150“ -13' 9» 160“ 18' 11» 160 '’ ^3' 13 ' 
yN=Long of Zenith = 54 35 45 80 27 42 lOf ^7 23 


. (7®-7N) = 96' 37 24 

69 50 29 

48 55 50 

Parallax in Long. = + 58' 33" 

-i- 55' 66" 

‘ , t 

41' 16" 

' Long, of Moon = 148 34 0 

' > ^ 

149 46 59 

15 0 59 54 

Corrected long, of Moon = 149" 32 33 

150 42 54 

ia° 41 10 

Long, of Sun = 460 13 9 

160 18 11 

]Jo 23 13 

Moon- Sun *= — 0" 40' 36" 

+0" 24' 43" 

Jl" 17' 57" 


Let X represent Moon— Sun, and Y represent the conected 
latitude of Moon .1 , , ' , , ^ 


X = -2436" +1483" ' ' +4677" 

Istdiff = ' +3019 . ' ’ +3194 ^ 

2nddifl = ‘ ' -725 

\ 

X .= + 1483" + 3656"’6< - 362" 5 1* 

where f is measured from the instant BWd is in units of t houis 
, Y = +709" +1408" ' ’ ‘+1704/1, 

lat diff. = +699 + 366 

2nd. difi.=: —343 

Y = + 1408" + 527‘"5f -171" 5 f* - 

j 1 

Sum of the semi-diameters of Sun and Moon 

* 3^ 33" 8 » 1953" nearly. 
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Kuiuksetra 
mean time 

X 

1 

x/\ = + l- 

5-8 A M 

-2436" 


2537" 

5-23 „ 

-1907 

-hyr. 

2074 

5-38 ,, 

-1389 

+ <>16 

-410 

1661 

5 53 

-882 

+ 1011 

-322 

1342 

6-8 „ 

-386 

+ llol 

-175 

1167 

6 23 „ 

+ 98 

-rllbO 

+ 23 +373 

11<J0 

6 38 „ 

+ 571 

-I- 136 j 

+ 198 

1388 

6-53 „ 

+ 1033 

+ 133<i 

+ 303 

1691 

7-8 ,, 

+ 1483 

+ 1408 

+ 354 

2045 

Time of beginning = 5^ 23’” 

+ 4 < = 3 

27 A M 

Time of ending = 6^-58’" 

-11 = 7 

4 3. M 


Duration of the eclipse = 1* j7"' 

Time of nearest appioaeh of (.uirc" = O' 8'‘ + G'‘ = 0 14 A M 


Minimum distance = 1154" 

Magnitude of the eclipse = ‘ — (>41 = j Indian units 

Time of sunrise in KuiuLsetri nn.an tunc 

= 5" 35”^ 20* A M (viilboiil coircctiug loi lefi tctioni 
= 5^‘32”‘0* All (c-ouectcd fui n-fiaclion) 

Upper limb of Sun visible at .» J" \ 

The eclipse began almost with -uuutL 



CHAPTER XY 

brahman A CHRONOLOGY 

A Time-Reference fiom the Jaiinmtya Bwlimana 

In the present chapter we propose to rnterpret the following 
astrononncal reference from the Jaiiwnlya Biahmano — 

I ^ sRnira; i 

J Brdhmana, 1, 17G 


This passage may be translated as follows — 

This was settled by the Biahmanas of former limes, ‘who 
to-day goes on a journey by passing beyond the opened (month) 
ot the Dolphin (i e , the Dliamstha cluster)*? The Yaplayapiiya 
IS this Dolphin which stands opening her mouth opposite (the 
sun) m one U e , northeilj^j course Of that it is verily the food 
oblation by hiding which from hei mouth one passes safely ” 

The above translation has been done by consulting Profs 
Dr R G Basak, Mm Sitarama Sastri and finally Prof Mm 
Vidhusekhara Sastrl, the Head of the Department of Sanskrit, 

1 Cf the Tatidya Brdhmana, viii, G, 8 9, ■winch runs thus — 

fsDTiTnft ifh 

Caland Iranslates tbi=< as fol'owo — 

8 A Brahmana, Kusamba fhe son of Svayu, a Latn\ya (by jroira), used to say 
boat this clnct “ Who forsooth, -n ill today be swa’lowed by the dolphin tint has 

been thrown on the sacrifice’s path?” 

9 Now the dolphin tlrown on the sacrifice’s path is the Ya’na\’ajnlya (idjiian) 
By saying ‘ by h)mn on hymn thereby the vdgatr swallows himself ” 

Paftcavimsa Brdhmana, viii, 6, 8-S 

It appears that this reference from the Tdndya Brdhmana is practically the same 
as that of the Janmuuja Brdhmana quoted above 
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Calcutta University, Post Giaduate Teaching in Arts An 
English version of the Geirnan tianslation of the above passage 
by Caland is given below for comparison 

“ Thus decided the Biahmanas in earlier times ‘ who is to 
swim axvay to-day against the gaping jaw of the Dolphin ?’ The 
Yajfidyapiiya is the Dolphin who lies in ambush at the narrow 
entiance with jaws opened against the curient , he puts the food 
in the mouth so that he can have a narrow escape as he passes 
by him ” 

We are unable to accept Caland ’s veision The word 
' piosyate ' can not mean ‘ swim away,’ neither can ‘ ehdyanc’ 
mean ‘ the current', noi ' apidhdya ’ mean ' by putting ’ The 
passage is allegoiical which means the time foi beginning the 
saciifice called Yapldyajhiya, was settled by the Brahmanas of 
foimei times by obseivmg the heliacal using of the Delplnnis 
cluster, with which began the sun’s noitheily course The food 
oblation was poured into the proper fire when the day began with 
the sunrise and the Delphmis ceased to be visible The Delphinis 
or the Dhamsthd cluster always iifcb north of the east point, while 
the sun at the winter solstice rises south of the same point 
Hence the Delphmis is spoken of as ' staying opposite the sun ’ 
Here the woid Simkimdri has been taken to mean the 
Dhamsthd or the Delphmis gioup of stars The word Simsn- 
nidra literally means a dolphin The Puianas interpiet the word 
Sikmidra as the star group Little Bear ^ This meaning has 
been rejected for the following reasons 

We have seen before that in the Vedas, the ancient Hindus 
had the constellations the two Dogs," viz , the Cams Major and 
the Cams Minor, as also the heavenij' boaU oi the Argonavts , 

^ T i^nupttrana, 11, 12 

clK^T ll” 

‘ At tlic till of the SiStnndrti, nro tlie four stars, named Affni, Mahenilra, hoiyopa 
and Dhrnra tfhe polo star) these four stars of the Snunidra do not set (i c Ihej are 
cjrciirnpolarl 

® /fjrcdfl, X, 11. 10— 11, and olso /ttliorm T’fdo xmii - H — 12 Aoo cil in 
iht clnph r on Inni'i md his Trro Doge 

^ Ilnrtdf, 61, 10, nlao Atharra I tda, III, Cl and XIP, !'• 7, Ibnl 
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^ / 

the Kgveda also speaks of the Eam^ and also perhaps of the 
Bull “ (Vrsahlia) These are ignored and quite forgotten in the 
Taittmya Samluta and latei works But these common heritages 
of the Aryan race have survived in the west Hence it is quite 
rational to take the word ‘ Simsumdn ’ in the sense of the Dolphin 
01 the Dhamsthd clustei The Jyauhsa Veddmgas also say that 
the sun turned north at the beginning of the Dhanisthds , as 
has been pointed out in anothei chapter of the present work 

The astronomical inteipietaiion that we thus put on the 
passage tiom the Jamintya Brdliniana is that the sacrifice 
here called the yapidyajiilya was begun from the winter solstice 
day which was maiked by the heliacal rising of the Delphtnt^ 
gioiip consisting of o, /3, y, S and e Delplunis 

The time for the astronomical event has been shown in the 
following calculations as to have been the year 162o B.G. 

In the yeai 1935 AD., the star a Delphiws had a mean 
celestial longitude = 316° 28' 3E' and a mean celestial •‘latitude 
= 33° V 41" N 

The celestial latitude of 33° 1' 41'/ for a Delphtms has been 
supposed to lemain constant for all times'” When a Dclpliims 
lose, the sun has been supposed to have been,18° below the 
horizon The place of obseivation, as has been^assumed, was 
Kuiuksefra (30° N latitude) 

In the figure given on next page, let HPZQH' be the meridian 
of Kuruksetra HaBKH', the horizon, QEQ' the celestial equatoi, 
P and Z respectively the celestial pole and zenith of the observer, 
^ KLS the ecliptic at the heliacal rising of a Dclpliims at the 
point a on the horizon S is the position of the sun at 18° below 
the horizon PS is the wintei solstitial colure and aL is drawn 
'J_s to the ecliptic Here PH=30° and aL=33° 1' 41" 

< Bgrcda, I, 57, 1 , || 

immate witli prniccs that ram (Ii.dra) , -wLo is adored by many etc ” 

t _ (Wilson) 

mvcja, I, ilG, 18 d *' The bull and the porpoise were 

’■ilfd torctber ”~(WiIsoii) 
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The steps aie — 

(a) Fmdmg the angle ZPS, this \\ns = 97° 40' 26", 

' (b) the Z EPS = 7° 40' 26", 

(c) Zk E = 82° 19' 34' , 

(d) Z!r K = 70° 11' 56", 

(e) ZK = 65° 48' 42", 

(/) KL = 16° 58 42", 

(ff) the celestial longitude of a Delphims at the required 
past date = 267° 10' 38" 

Long of same in 1935 A D = 316° 28' 31" 

Increase in the C long of the star till 1935 A D 

= 49° 17' 53" 

The Date arrived at = 1625 B.G , which lepiesents the leal 
date of the Tandya Bidlimana as well The full calculation 
IS set foith below — 

(a) PS = 90° 1-24° = 114° 


PZ = 60° 

= 60° 

141° 

141° 

itr 

ZS = 90"-H8° 

= 108° 

O 

CO 

O 

60 

114 

PS-l-PZ-j-ZS 

= 282" 

I o 
CO 
CO 

81° 

27 


,, l(PS-t-PZ-l-ZS) = 141° 
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tan i ZrS = 


/sm 81°xsm 27" 
V sm30°xsml4l° 


L sin 81° = 9 9946199 
L sm 27° = 9 0570468 
19 0516667 


L sm 33° = 9 7301088 
L sm 39° = 9 7988718 
19 5349806 


19 6516667 
19 5349806 


2 


0 1166861 
0 058343 


L tan i ZPS = 10 0583431 


o 

CO 

50' 10" 

329 

foi 

+ 3" 

14 


i ZPS = 48° 60' 13" 
Z ZPS = 97° 40' 26" 
Now Z Q P E = 90° 


(6) Theiefoie Z E P S = 7° 40' 26" 


(c) 4iE = 90°-7° 40' 26" = 82° 19' 34" 


(f7) Now-!^EK =60°, :^E = 82° 19' 34", o)=24°, ZbK = ? 

cot X sm 82° 19' 34" = cot 00° x sm 24° 

+ COB 82° 19' 34" X cos 24° 


L cot 60° = 9 7614394 
L em 24° = 9 60931 33 

1 3707527 
2348295 7351 

176 
107 


9 


L cos 82° 19' 35" = 9 1255940 
L cos 24° = 9 9607302 

1*0863242 

1219900 


0 2348295 
0 1219900 


0 3568195 
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20 + log 0 35081,95 = 19 5524370 

110 

0 

19 6524480 
L sm 82° 19' 34" = 9 9960930 
L cot = 9 5503566 

95 

40 

= 70° 11' 56" 


(e) Now 


sin K _ sm 63° 
siu l^E sm 


if) 


T, sm 60° X sm 82° 19' 34" 
= sm 70° 11' 5S» 


L sm 60° = 9-937531 

L sm 82° 19' 34" = 9 996093 
19 933024 

L sm 70° 11' 56" = 9*973532 
LsmK = 9 900092 
Z K = 65° 48' 42" 


Smia = 


taPaL 
tan K 


tm 33° 1' 41" 
tan 65° 48' 42" 


(The sbai is a Deljyhinis) 


10 -t L tan 33° 1' 41" = 19 812983 
L tan 65° 48' 42" = 10 347586 
L bin KL = 9 465397 
84 
13 

KL = 16° 58' 42" 


ig) Long of a DcZp/mtJS at the lequiied date 

= 180°h-^5:;K + ICL 
= 180° 70° 11' 56"-}- 16° 58' 42" 
= 207° 10' 38" 

Long of same m 1936 = 316 28 31 
Inciease m celestial long = 49° 17 ' 53 

Inciease m celestial long up to 1935 = 49° 17' 53" 

= 177473" 

Mean piecession late = 49" 8692 
. Elapsed yeais till 1935 A D = 3559 j is 
Date arrived at = 1625 B C 
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The Veddngas and the Mattn-Updmsat-Tradition 


Ab to the date of (be Veddngas, we have alieady said that 
these woiks caiiy a tiadition as to the position of the solstices 
in the following foim — 


srq^ i 

JTTgSJRtn^*' l|»ll 

Yu]uta Juauitwn 


“ When the sun and the moon use up together with the 
nafesaha Dhamsihd, that time toi event; marks the beginning 
of the Ynga (five-yeaily luni-solai cycle), of the lunai month of 
Mdgha, ol Tapas (oi the Gist month of winter), of the light half 
of the month and of the beginuingol the sun’s noitheily couise 
The sun and the moon turn noith at the beginning of the nalcsatia 
Dhamsthd and the sun tuius south at the middle of Aslesd 
division These lake place always in the month of lunai Mdgha 
and 3rdvana ” 

Heie the new-moon should preferably hap^ien at about the 
sun-iise and the conjunction should be at the beginning of the 
Dhamsthd division The lunai Mdgha thus begun has got three 
distinctive characteristics which have been pointed out before,^ 
VIZ , (1) it should begin with a new-moon at the Gist point of 
the Dhamsthd division or clustei, as has been said before , [2) 
should have the full-moon near the stai Maghd oi Regulus, 
(3) the last quaitei should be conjoined with Antaies oi Jyesthd 


' Vtde Chapter XIII, on * Solstice Days in Vedic Literature.' 
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In spite of all these characteis, this liinai Mdcjlia cannot be 
a sidereally fixed month It has been also pointed out alieady 
that it came in oui time in the yeais 1924, 1927, 1932, and 1935 
AD If we take the lunar Mdgha of the year 1924 as the gauge 
year, we find that a new-moon happened on the 5th Febiuary, 
1924 A D at 7-32 A M Calcutta mean time oi D 38™ GMT, 
when the Sun’s longitude was 315° veiy nearly This 
longitude of 315° was equal, let us say, to 270° in the yeai 
we want to deteimine This leads to a date of about 1324 B C as 
a first step By making the next appioximation, we arrive at the 
year 1353 B C as the tentative date of the Vedanga tradition 

Again, according to a statement found in the Paitdmalia 
Siddlianta of the PancasiddhCmtikd that a Vedic lunar RIdgha 
came in the year 80 A D By an accurate back calculation we 
find that on Januarjf 11, 80 A D a new-moon happened at about 
0 hr GMT when the sun’s longitude was 289° 14' This 
leads us as a farpt step to the date 1305 B C The next approxi- 
mation yields as a second tentative year of 1315 B C as the date 
of the Vedanga tradition 

If we want to finally settle the date of the Vedanga tradition, 
we have to use the luni-solar method The further conditions 
that we have to use are (Ij that the sun, moon and the first point 
of Dhanisthd division should come together, and (21 that this astro- 
nomical event should happen at about the mean sun-rise For 
this purpose, we exploie the time from 1353 B C , both 76 years 
backward and 76 years forward and we arrive at the date 

January, 3, 1429 B C on which at G M T 0 his or Kuiu- 
ksetia mean time 5-8 A M , we have. 


Mean Sun 

= 268° 

44' 

1" o9 

, , Moon 

= 268° 

13' 

23" 28 

Lunai Perigee 

= 267° 

31' 

2" 95 

Sun’s Apogee 

= 44° 22' 41" 

Hence, apparent Sun 

= 270° 

12' 


,, Moon 

= 268° 

7' 


and )3 DelpJmiis 

= 268° 

5' 
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On this date the instant of new-moon and the time of sun’s 
leaching the wintei solstice weie the closest togethei in the 
lange between the years 1429 B C and 1277 B C The new- 
moon happened about 4 hi a later and the sun reached the winter 
solstice about 5 hi a earlier Hence the year 1429 B C becomes 
the true date of the Veddnga tradition as to the position of the 
solstices 

This tiadition la also given by Varahamihiia (550 A D ; in 
his Pancasjddhdntikd , iii 21 — 

5r^T#I.?TTTJTcrwf ||:?9I| 

" When the return of the sun towards the south (t e , the 
summer solstice) took place from the middle of Aslesd, the Ayana 
was right at the present time Ayana begins from Punary asu ” 

— (Thibaut) 

In his Brliat Samhttd, Chapter III, on Mvtya-cdra, Varaha 
makes the same statement that “ the sun certainly turned south 
at the middle of ASlesd and north at the beginning of Dhanisthd 
at some past date, as this is found stated in the former 
Sdstias ” 

Bbattotpala, the commentator of the Brhat Samliita, has 
cited a similar statement as to the position of the solstices fiom 
a work named Pardsara Samhttd which perhaps cannot be dated 
earlier than the first or second century of the Cbiistiau era We 
have ascertained the date for this traditional position of the 
solstices a® the year 1429 B C The former researchers who 
tried to find the date for this tradition were Sir William Jones, 
Wilford, Davis, Archdeacon Pratt and seveial others Their 
finding of the date ranges between 1200 to 1400 B C , as may 
be seen m the Astatic Researches, Vol II, etc. 


^ ■511? I 

Brhat Samhtla, Chapter III, 1 
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The Maxtrl Upantsat Tradition oj the Sohliccf, 

We now lake up anotliei tradition about the position of the 
solstices lecoided m the Mailrl Upanisat, Chaptei YI, which 
luns as follows — 

tD^PltPTE^Jl 

“ It has beeu said elsewhere , food is the cause of all this 
(woild of living beings), and time of food The sun is the cause of 
time , and naliue of time is made up of space moments, etc — com- 
posed of twelve months, identical with the }c.ii One hall theicof 
belongs to Agni, one half to Vaiuna Again the half commencing 
with the astensra Magha and ending with the half of Sniviithi'i 
belongs to Agni, while the sun pcifoims his southoin joumip} , half 
in the inveise oidei beginning with the constellation Ailcsd sacicd 
to the serpents and ending with the othei half of ,'iravi<;lhri 
belongs to the moon (Soma), wiiile the sun poifoims his northern 
journey ” (Cowell ) 

This 16 a tradition and most probably does not belong to the 
time of the Mattri Ujmmsat Anyhow it indicates that a 
position of the solstices was determined a few centuries before 
trme of the Veddngas that the summer solstice laj at the begin- 
ning of the Magha division and that the wintci solstice la^ at the 
middle of the DhamsthCi division 

We have already determined the beginning ot the Dharu<;thH 
division by the luni-solar method for 192d A D , which was at 
315° of celestial longitude Hence the middle of the division 
had a longitude of 31] ° 40' in this year, and which was 270° in 
the year we want to determine The 3 ear arrived at becomes 
1798 B 0 or about 1800 B C very nearly 

Again in 80 A 1) the luni-solar method leads us to the result 
that the longitude of the hist point of the Dhamsthu division was 
289° 14' for that year , the middle of the division had therefore a 
longitude of 295° 54' in the year 80 A D This longitude was 
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= 270° in the year we want to find out The yeai ariived at 
becomes 1799 B C oi 1800 B C neaily as befoie 

In this chaptei we could not use the naksatra divisions as 
used by Aiyabhata I, Biahmagupta and as given in the modem 
Suiija Siddhanta, which was veiy nearly tiue foi about 
499 A D The histoiy of Hindu asironomy shows that the 
eailiest equal division of the ecliptic into 27 naksatras was 
made at the time of the Veddngas and this began with the fiist 
point of the Dhanisthd division fixed by the lum solar method, 
and wc have consequently followed the same method 

Hence the tiaditional position of the solstices as stated in 
the Mathl Upamsat was tiue foi abaut 1800 B C , but it would 
be lash to say that this Upamsat was composed at this date 


2';-] 109B 



CHAPTER XYII 


brahmana chronology 

3amTcliayana Brahmana 

Id this Brahmana in Chapter 1, Br 3, we have the following 
tirae-iefeience — 

?T«TR^ 5^^'^ I . * I 

5it ^ I ^ tqiss^i^m yqRei^-HRu^ft 

RT g?Rg¥?Tr Rtra^ [ qqlgqiH* 

“ People ask, ‘ in what season should men set up the fires 
again ?’ One opinion is that it is the rams that aie favourable 
for all people for attaining their desues Hence for the lealisation 
of all the desiiable things the fires should be set up again at the 
middle of the year ( Tivqrqq), b\ observing the heliacal \isibihty 
of the two stars of the nahsatia Pimarvasu {vxz , a and (3 
Gemmonnn'i .” 

“But at this time of observation of the heliacal visibility, 
there may not be the first (light) half of the month The new- 
moon which comes after the full moon at the Asadhas, happens 
near the two stars of Punarvasu In the rains all the desirables 
are obtained, when the rams set in the Pmiarvasus are visible , 
hence in such a new moon the fires are to be set up again ” 

The first part of the passage implies that the middle of the 
year, i e , the summei solstice day was marked by the heliacal 
visibility of the stars a and 13 Gemmoriim or Castor and Pollux 
The concluding portion is a makeshift arrangement, by which 
even (he light half of the month is not obtained for setting up 
the fires again We, therefore, try to ascertain the date when 
the first heliacal visibility of Pollux or /? Gen\inonmi took place 
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on the summer solstice day, the station selected being assumed as 
Kuruksetra (30°N latitude) 

Heliacal Rising of Pollux on the Summei Solstice Day 

at Kuruhsetra 

In 1941 0, Longitude of Pollux=112° 24' 8" 

Latitude ,, ,i =+6“40'48" 

Let us assume, as a first approximation, the time of the event as 
1100 B 0 The obliquity of the ecliptic at the remote date 
vvas=23'’ 50' 0" (=w) 


2 



PS = 66° 10' 0" PZ = 60° ZS = 108° 

the angle ZPS = 130° 10' 32" , (1) 

„ ,, EPS= 40° 10' 32" , (2) 

yE =49° 49' 23" (3) 

NowyE = 49° 49' 28" w = 23° 50' 0" and ZyBK = 120°, 

yK=64° 58' 2" , (4) 

and LK=46° 54' 43" , (6) 

A^ain LB = 6° 40' 48" and angle K=46° 54' 43" , 

KL = 6°17'22", (6) 


Theiefoie the aio yL is found from the lesults (4) and (6) to have 
been =71° 15' 24" 

. . the longitude of Pollux at the reqd past date 

= 71° 15' 24" 

The same in 1941 A D =112° 24' 8" 

the inciease m celestial longitude in the mteivening p iiod 

=41° 8' 44" 

Hence the date aiiived at is about -1022 A D 
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Again in the Samlchdyana BiCihmana XIX 2, we ha've — 

m 3Ti^ vraBr iiijii 

“They should couse '- 1 ate themselves on one day aftei the ne\\- 
moon of Tamt oi of Mdgha’ they siy , both of the'^o views are 
current, but that as to Tatsa is the more ciuienl as it were 
They obtain this thirteenth additional month , the year is as 
great as this thirteenth month , ni it \eiily the whole j ear is 
obtained ” (Keith ) 

The Vedic standard morth of MCujha came in our time m the 
yeai 1935 A D , between Keb 3 aiulMaich 5 Three jeai': later 
1 e , in 1938, after 37 lunations came the mouth of MCighii extend- 
ing from January 31 to March 2 From the mode of inteicalatmg 
a lunar month as found in Vedic literatuie, i\~ , one mouth after 
30 lunations, we readily recognise that (he day following the new- 
moon of the month of Taisa or Poma mentioned in this 
Biuhviana is coiiectly represented in our times by the date 
Feb 1,1938 This day therefore lepiesents in our time what 
was the winter solstice daj in the time of the SdinlJtCnjana 
Brdhinana 

Now on Feb 1, 1938 at Calcutta Alean Noon 

the sun had the celestial longitude = 311° 41' 10" 

We deduct from it 270° 0' 0" 

Hence the diffeience =41° 41' 19" 

shows the amount of the shifting of the solstices up to 1938 A D. 

The date arrived at becomes, 1056 A D , which does not 
differ much from the date, 1022 A D armed at before 

It 18 further not very difficult to find a coiioboiation of the 
date arrived at, from the rule of setting up the fires again on the 
Asddlia new-moon day as stated in reference (a) quoted before, such 
a new-moon happened on Aug 3, 1940 A D , the conjunction 
took place in the naksaiia Piisya, and the moon neared the star 
Pollux in the previous night at about 8 pm, Calcutta mean time,’ 
and — 

On Aug 3, the sun’s longitude was at Calcutta mean noon 
“130°44'17" This was 90° in the time of the i>dvilhdyana 
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Bialimana bhowing a shifting of the solstices till 1940 A D 
=40° 44' 17" The date ariived at becomes, — 995 A D 

Hence the date of the ^'amlliayana Brdlimana woiks out as 
about 1000 B C 



CHAPTER XVni 


BE AH M ANA CHKONOLOGY 
Tune Indications in the Baudhayana Srauta Sfdra 

In the Baudhayana 3ratita Sidra, ^ the rules for beginning 
the year-long sacrifices are stated in the iollowing terms — 

^ s[T ^£3?% \ 5frq 

i Ir^is^ ?r 5 ^ i ^ 1 «j?Ter- 

TiRirf^RiTqq^ t” 

Baudhuijaiia iratila Sutra, XYI,18 

“ They consecrate themselves foui days before the full-moon 
day of Mdgha , thus then purchase of Soma falls on the day of 
the last quarter {Ekdstah'i) This would be the rule if they 
consecrate themselves without knowing the (beginning of the) 
j'ear If, however, they want to know the (1 e , beginning of the) 
year on the day of the last quarter of Mdgha (EhastaKd, i c 
when the first day of the year has already been passed) they 
should consecrate themselves four days before, either the full- 
moon day of Phdigiina 01 the full-moon day of Caitra , then 
puichase of Soma would then fall on the 8th day of the dark 
half By this they do not make the last quarter {Ekdstahd) void 
Their Sutyd, (1 e extraction of Soma ]uice) falls m-the first half 
(t e light half) of the month, and the (sacrificial) months begin 
in the first (or light) half ” 

All this reads like a slightly modified extract from the 
Taittiriya Samhitd (vii, 4, 8) or from the Tandya Bidhmana 
(V, 9), which has been quoted and explained in Chapter 
XIII, ‘Solstice Days in Vedic Literature’ The author of the 
Baudhayana Siaida Sidra, heie recommeads the following of the 

r Edited by Caland, 1904 — 1913 A D published by the R A S Bengal 
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former rules by the performers of the year-long sacrifices The 
rule of beginning these sacrifices four days before full-moon 
near the Phalgunis, is the oldest that can be traced in the 
Brdhmanas The alternative rule lor beginning these year-long 
sacrifices four days before the full-moon day of Mdglia, was true 
for the time of the TaiUtnya SamhitS or of the Pandavas, i e 
for about the time when the sun reached the winter solstice 
on the full-moon day of the Vedic standard month of Mdgha 
Baudliayana seems to say that on the day of the last quarter 
ot Mdgha, the year-beginning or the winter solstice day 
was already over m his time Clearly then he does not mean 
the Vedic standard month of Mdgha when giving his rule 
His idea perhaps was, that the sun reached the winter solstice 
on the earliest possible day of the full-moon of Mdgha, and that 
the wintei-solstice day was inevitably over on the last quarter 
following it By a full-moon day of Mdgha, he probably means 
a day like the 30th of January, 1934 A D Now-a-days the 
winter solstice day is the 22nd of December This would show 
a precession of the solslice-day by 39 days, and at the late of 
one day of precession in 74 yeais, it would indicate a time of 
about 953 B C about when, the day of the last quarter of the 
month of Pansa, and not of Mdgha, could be near to the wintei 
solstice day We shall not be wiong to assume that this 3rauta 
Sutra speaks of a time of about 900 B 0 

This work does not say that the KitUkds {Pleiades) are first of 
the naksatras, as we find enumerated in the Taittmija Savihitd ^ 
Nor does it speak simultaneouly of the full-moon days at the 
KrtWkds and the Maghds ^ — a statement which is very significant 
as the Pleiades (»/ Taun) and the slai Regtdus (Maghd) have a 
difference in longitude ot veiy neaily 90° We miss here state- 
ments like that of the Kapisthala Kalha Samhitd, (a) 

(b) 01 of the Maitrdyant 

Samhitd, (c) which mean, ‘the KitUkds are 

' Taitlirlya Samhtta, V, 4, 10 
^ Mahabliarata, Vana, 81, 61 52 
^ and 4 Kap, K Samhtta, VI, 6 
5 Maitrayani Saihluta, IV, 6, 4, 
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the head of PrappaU (yeai), that saciifices aie to be made on the 
full-moon 01 new-moon day and that PrujCipalx is the day of the 
full-moon at the vernal equinox [fujrayana) ' Ml these statcincntB 
mean a time about a bundled yeaie bcfoie or afiei the jeai 23’50 
B C This Srauia Siltra has no statements of the type quoted 
above 

In another place (XII, 1 , Caland’s Edu A^ol IT, page 8 j), 
Baudhayana lays down the following rule for beginning the 
Rd'jasmja saciiffces — 

TT ^ qi'HTnFn stmr- 

‘ When a piince is being religiously ser\ed with the Rilpsfnja 
bacrifice, he conseciates himself by making oblations of claiified 
butter, on the new-moon day which piecetles the full-moon day 
eithei of Phalgnna oi of Gaitra ’ 

It 13 difficult to see what season of the ycai is taken to begin 
on the new-moon which piecedes the full-moon eithei of 
Phdlgtma oi of Gaitra The foimei of these new-moons simply 
means the new moon of Mdglta, %vhich is but a repetition 
of an older tradition of the wintei-solstico day as stated in the 
Kaiisltalci Brdhmana ' (XIX, 3) The i\Ialidhhdrala indicates, 
according to our interpretation, that Yudhisthiia was conscciated 
for the Aivamedha sacrifice on the full-moon day of Gaitra of 
the year 2446 B C The Vedic standaid month of Mdgha as 
it came that yeai was similar to that of our time in 1032 A D , 
and the full-moon day of Gaitra of 2446 B C corre'^ponded 
with the full-moon day of April 20, 1932 A D The new-moon 
day which preceded this full-moon happened on the 0th April, 
1932 AD It the BaucUidyana rule indicates that spring began 
according to this recorded tradition, the date when this was true, 
would become about 1400 BC If Baudhayana, means a '\eai 
like 1927 A D on which the new-moon in question happened on 
April 2, the date would come out to have been about 1300 B C 
If again it was a new-moon of the type of March 30, 1930 A D 
the date of the tradition would be about 886 B C In any case 


5 TRASBL, Vol TV, 1935 , page 422 
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we do not- get any deal indication of time from this refeience 
We shall, however, latei on find the day for starting the 
Rdiasiiya sacrifice in the yeai 886 B C A moie definite indica- 
tion of the date of this Srauta Sutra is furnished by the — 
Baiidhdyana Bide foi Nahsatiesti Sacnfices 

The pait of the woik wheie it gives the time foi beginning 
the N aksatresU sacrifices,* luns as follows — 

w?ITTTT^^ I 

“ We now proceed to explain the lule for pel forming the 
Naksatresti sacnfices Agni wished, T would be the paitakei of 
food foi the gods ’ This has been set forth by the Bidlimana 
(T Br in, 1, 4, et seq as found by Calaud; The full-moon 
which occurs near the Visakhds has its preceding new-moon 
once in the year m the Bhaianl division , this new-moon is 
the day foi staiting the Naksatiesti saciifics ” 

A little later the rules lun as follows — 

¥rfTr% m i 

“ We shall now explain the special rules Piajapati the sun 
becomes Uydinsu (of subdued light due to the starting of the 
rams) on getting at the Aslesd division Hence all bailey coins 
become Karavibha (bailey powder mixed with curd) which aie 
to be mixed with clarified butter foi oblation 

Here evidently the sun is said to reach the vernal equinox 
on the new-moon which preceded the full-moon in the Visdkhd 
division 01 near the Vi&dkhd ‘junction’ stars Such a new-moon 
was of laie occuiience Also the sun seemed to turn south at 
the beginning of the division Ablesd, and not at its middle True 
it IS that this Siauta Sidia says" — 

1 Baudhiiyana Sratila Sutra, XXYin,-'’ 4 
' 2 jytd , XXtl, 29 

20— 1408B 
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“ In the month oi MCujha the snn on getting at the Kal^atra 
division Dhonislhd, tuins to the north and at the middle oi the 
AbJesd division tiiniB to the Fouth in the month of /brdtana Those 
aie the two limits to the sun’s north-south motion ” 

This IS evidently honowed from the Veddnyas This position 
of the solstices was not tiue foi the time of tie Baudhdyann 
Ibrania Suho 

We undei stand that at the time indicated by Knhsatrciti 
lilies of Baiidhdijana, the summer solstice was at the heginniiig 
of tlie Abh’fd diMsion, that the \ernal equinox wa"^ 
consecjuenth at the end of the fust quaitei of the Bhaninl 
duision and the wintei ‘^olslice was at the middle of the Sratand 
division 

Now the oldest dnibion of the ecliptic began with the cchplic 
position of P-Dclphiuts as the hist point of the Dhaimlhd 
dn I Sion 

The longitude of [i-DcIphims m 1035 A D = 315° 20' 5" 
Deduct half nalsaira — G 40 0 

the longitude of the middle of ^lavand dun = 303° 4b' 5“ 
Again deduct 270 0 0 

Hence the long of the end of the Ist quarter — 

of Bhmanl dnision = 38° 4G' 5'' 

Now the longitude of the sun at Calcutta Mean noon on 
Apiil 30, 1938 A D , a new-moon day, was = 39° 1 1' 31" 

This fairly agiees with the longitude of the last point of the 
1st quaitei of the Bharam division obtained ahote 

Heie a shifting of the equinoxes till 19.31 A D of 39° 14' 31" 
indicates a lapse of 1828 years and the date armed at becomes 
891 B C If we want to get at a year near to this date and 
similar to 1938 A D , that yeai becomes 886 B C or —885 A D 
This date appears to be the time indicated by the 'NaKsatrcsti 
rule of the Baudhdyana iraula StUia 

Thii Baudiiviana rule for thf Pavcabdradiya Saciifices 

In diiothei place the Baudhdyana ^laxita Sutia lajs dow'n the 
following rule for beginning the Pancabdiadhja sacrifices These 
lasted for 5 years and were begun with the advent of the Indian 
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season of Hemanta oi of tbe dews and ended with the Indian 
season of S'aiat oi autumn. Hence on the day foi the beginning 
of this Panca&diadlya sacrifices, the desned celestial longitude of 
the sun was about 210° The Baudhdyana lule runs as follows — 


fT^T^nq;. 77 37TJ7^c|'' *7^771^1 3n77T^T^fI 

B 3 Sfitia, XVIII, 11 


“ When a person is being seived by the five-yearly sacrifice, i 
he selects seventeen he-calves which aie more than 8 days old 
and of not exceeding one yeai in age He makes the sacrifice 
with oblatiops of clarified buttei on the new-moon which piecedes 
the full-moon at the stai gioup Mrgaiiras ^ (i e , A, ^j, and cp^, 
Ononis) and secures seventeen sLie-cahes of which the presiding 
deities aie the Hands oi wind gods ” 

The piactice was -to release 17 he calves and 17 she-calves 
foi fieely loaming about in the fields oi foie^ts in the Ist year, 

17 she-calves in the 2nd year, 17 sbe-caives in tbe 3id year, and 
17 she-calves in tbe fourth yeai 'tveie also set at liberty It is 
not clear if in the fifth year also the same piactice was continued 
The day foi beginning the sacrifice was of the new-moon preceding 
the full-moon at the Migasiias (i e , Ononis) group 

Now in tbe j ear 1929 A D , the full-moon near A Oi lonis fell 
on December 16 , and the preceding new-moon happened on 
December 1 We assume heie that the sun’s longitude increased 
by 60° in two lunations very nearly Hence tbe sun reached the 
winter solstice on the day which correspond with the new-moon 
on the 29th January, 1930 A D 

On this day i e , January, 29, 1930, at 6 M N the sun’s 
apparent longitude was =308" 53' 1" 

Deduct 270° 0’ 0", 


1 Cf Apastamba Grliya Sutra, XIX, 9 3“?, which records a tradition of the 
beginning of ilenianta on the Mrgdiira^ full moon day which corresponds to a mean 
date o' about 20C.0 B C 
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. the reniaiiidci 38" 53' 1'' lepieconts tin fhiftiti'' of tiii ol tirc'- 
(illl930AD Tho (Into ti! lx ( oirir'- — '--5 \1) vliifls]- 
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The small dictiepaiicicp v hirh the *il)o\o ( ak illation'- -hou 
with the Dnitdlunjano ptatement*- ne neghpihle Tht-e htite- 
inents of the .!?ra»fa6r(trrt aie not and uinnoi ho \ci 3 aitiiinte 
It should be noted in this connection that for the >eai, — 888 A J) 
A Oronts lind a celestial long of about 13' 40' 

a Ltbra 185" 5' 

t Libra 191’ 0' 

a Libia and i Libia nie the two stais m the T tsCilhd dnision 
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Again in this yeai, — 886 A D , 

the longitude of the end of the 1st qi of Bhaianl = 359° 39' 

,, ,, ,, 1st pt of the "F saA/ia division = 182° 59' 

,, ,, Mig'iSiias „ = 36° 19' 

, ,, ,, mid point of the ^ avand ,, = 269° 39' 

Thus the yeai 887-86 13 C appearsfto be the mean dale indicated 
by the Baudhclyana rules foi beginumg the Nalsatresh, the 
Paiicasd)adhja and the Edjasuya saciifices This date howevei, 
as liable to being loweied by 76 yeais or by even a greater 
luni-solai period 

We now take up the Baudhdyana rules for setting up files 
by the householder The lulesin question state the suitable or 
auspicious days for the purpose and have nothing to do with the 
beginnings of the seasons The auspicious days are the new-moon 
days at (1) Kitttkds,{2) Rohtnls, (3) Piinarva&us, (4) P Phalgunis, 
(5) U Phalgunis and (6) Gttrd A Brahmin is to set up his fires 
in spring, a Ksatiiya in summer, a Vaisya m autumn and a 
car-makei in the rams ^ In this connection it is said — 

‘ The new-moon which follows the full-moon in the Vi4dkhd 
division, once happens in a 3 eai with the moon in the Rohmi 
division, that is the day on which the fries are to be set up ’ 

Tins rule states when ti get at the day of a new-moon in the 
Rohmi Naksatra Theie is anothei rule given for settling when 
to get at a new-moon near the Piiaarvasus {Castoi and Pollux) 

(i>) sn^TT^: «n'JT''EMT wffn m 

‘ The new-moon which precedes the full-moqn in the Naksatia 
Asadhd (here the U Asddhd), once (i e , on rare occasions) happens 
in a year with the moon near the Punaivasu [Castor and Polhix) , 
the fires should be set up on this day ” 

These are puiely luni-solar-stellai phenomena which repeat 
loughly in 8, IJ or 19 years The Rohmi and the Punarvasu 

” ^ Baudbavana S Sutra, II, 12 
* Ibtd, ni, 1, this IS also repeated in XXV, 18 
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new-moons answering to tbe above description happened in tbe 
year 884 B C , as tbe following calculation will show — 


Year and 

Julian 

At G 

M Noon 

Remarks 

date 

days 

Appt Sun 

Appt Mood 

- 

—888 A D 
April, 19 

139S651 

19° 41' 

194° or 

B M in Viidllid Dn 

—883 A D 
May, 4 

13986G6 

34° 1' 

GO 

o 

CO 

OJ 

N M ID Bbarani Dn for 
setting up fires 

—883 A D 
June, 3 

1398690 

CO 

0 

CN 

CO 

1 

58° 46' 

N M in Punarvasu Dn 
for setting up fires 

—883 A D 
June, 27 

1398710 

76° 5i 

253° 0 

P M in tl Asdilha Dn 


Vtsakha division = 182° 59' to 196°19' 
Punarvasu division = 62° 59' to 76° 19' 

Long of Pollux = 73° 14' 

It 18 evident that such new-moons came in also in the 3 'ear 
895 B C , i e 8 years before tbe date 887 B C aiiived at before 
The 3atapatha Brdhviaiiia^ lays down tbe rule that fires should be 
set up, on the day of tbe new-moon with which the lunar 
Vaisahha ended, meaning of couise tbe new-moon, either at the 
KrtUhds or the Hyadcs {Roliinls) These lules for setting up fires 
by a bouseholdei have nothing to do with the beginning of any 
season of the year and do not indicate the date of the Baudlidyana 
Sutra, nor of the Satapatha Brdhmana , noi of any other woik 
of the kind 

We are thus Jed to conclude that the mean date foi the 
Baudhayana rules for saciifices should be taken as the year 
887-16 B C 

^ Satapatha Brdhmana, XI, 11 7 , cited by S B Diksita in his 

srret, page 130 (Ist Bdn ) ^I(7TW?ctc^ 

KMiqi tiigg ti 
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One point more that we want to notice heie is that the 
Baiidhayana 3iaida Sfitia mentions the name Panini in the 
Pravara section 3 (Vol III, p 418) and also the name Kaulasva 
Yaska in XVI, 27 Whethei these statements place the dates 
of the celebrated grammarian and the author of the Vedic 
Je-^icon, PhniUa, before the time of the Batidhayana 3iauta 
Siitja (9b0 B C nearly), is a matter that cannot be settled astiono- 
mically True it is that the woid ‘ Yavandnl ’ as found in Panini 
iiieans the wiitten alphabet of the Ionian Gieeks, but it would 
be fai from lational to conclude that the Yavanas did not come to 
India befoie the times of Alexander oi cf Darius 
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The Satapatha and the Ta Himya Bidhnwnas 

The tjine when the Saiapaiha Brdhiuana tame mlo itb picseiit 
form lb ludicated by the lollowin‘> passage' — 

11^11 clt ^^*^5 I 

;3 1 EF.5J 

^ \\\\\ ?7i 'Htn Jira't i 

^ SI^T =^sn^T 

“ In this connection they say ‘in what season is the beginning 
to be made 9’ Some say ‘ it should be begun m summer as 
summer is the season for the Ksatnjas and ihe Ashamedha is 
the saciiflce foi the Ivsatriyas alone This sl'ould be begun lu 
spring alone, as spring is the season tui the Brahmanas, whoever 
makes the sacnficc begins it by being a Bidhviana as it xverc 
Hence this sacrifice is to be begun with the spring alone 
That beginning takes place on the lull-mcon night at tl e 
Phalgiis Si\ or seven days before it, come the priests \\ho are 
adhvaryu, hutr, brahnid, udgdti , etc 

In this passage we get the indication that the Indian siiiiug 
at this period, set in at the full-moon neai the PhaJgiis or that 
the sun had the tropical Jongitude of d30° on the full-incon day 
of Phdlguna In the earliest Vedic times the full moon day of 
P/ifllginia was the winter solstice da\, and the time was about 
4600 B C Here we notice a dear statement that the full-moon 
day ot Phdlguna was the beginning of =;piing The date, which 
is at the end of this transiiional age, has been shown m the ne\t 
chapter as about 625 B C Although this Brdhmana records 


1 


Sala-pailia hrahmaiia, 13, 4, 1, 2 to 4 'Uebd’s lldn , pngt, 979 
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the traditions about Yajnavalkya and Janaka of Mithila, 
the present lecension of it cannot be much earhei than what has 
been stated above This change in the meaning of the Phdlgunl 
full-moon IS also recorded by the Apastamba and Kdtydyana 
3rauta Sutras 

In the Tuiftmya Bidhmana also we have evidence of this 
new meaning of the Plidlguni full-moon day^ — 

qql I ^ ^ 

^ I i mt ii®ii 

^ i q^r t 3TEicqT 

I qfsar qq ^er^frc^ff^fTtri^R i 'Tiq'tqr^ i 5TT?qt?T^^cr i 

qqr I aramr ?Tgcijr^^ i 1 qq ?Fi^cpcTf5?mT^5r i 

wqfq ^ ii<Jii 

“A Brabmina should set up his hie in spiing Spring is 
the season for the Biahmaiia what is spring is the first season 
of the year One who sets up fire in spring, becomes a chief 
among men Summer is the season for the Bajanya 

GCsatiiy'a' A Vaisya should set up his hie in autumn and 
autumn is the season tor the Vaisyas 

“ Fire should not be set up on the day of full-moon at the 
Pinva Phdlgunis ( S and 6 Leoms) It is the last night of the 
yeai w'hat is the full-moon at the Purva Phalgunis , a man 
becomes a sinner by making fire for the yeai at the 
fag end Fire should be set up in the fuH-moon at the JJtiara 
Phdlgunis ( /3 Leoms and another small star near to it) , 
it IS the first night of the yeai — the full-moon night at the two 
Uttara Phdlgums A man becomes wealthy by making fire 
from the very beginning (of the yeai).” 

Thus in the Taittvlya Brdhinana also we have a clear indi- 
cation of this new meaning of the Phdlgunl full-moon The dale 
for this meaning cannot be much earhei than about 625 B.C as 
js set forth m the next chapter 

Tailitruja BrShrnana, 1, 8, 2, 7 8 

J7— 1108B 



210 


ANCIENT INDIAN CHRONOLOGY 


The question whether the superior limit to the date when 
the full-mooii at the Uttam Phdlgwiis marked beginning of 
spiing can be lai^ed highei than this 625 B 0 , is a very knotty 
one If it can be established that at the time of these 
Brdhmanas , the calendar makers could discover the occuiience 
of the second Phdlguiia as an intercalary month, the date may 
go up to 757 B C as the following calculations will show — 

On Feb 27, T 756 A D , at G M — 0 hr or K M T , 5-8 
A M we have, 

Apparent sun = 330° 0' 8'' 

,, Moon = 148° 10' neaily, 
and /3 Leonis = 133° 21' 

The full-moon happened 4 hours later not very far from 
Lconis, the ‘ junction’ stai of the naKsatia, Uttara Plidlgunl 
This full-moon was similar to that which happened on March 
28, 1945 A D 

Again as the 3atapatha Brdhniana has very frequent 
references to 4sdd/id’( ), which means the full-moon at 
the naksatra, Uttardsddha, we understand that the full-moon at 
this naksatra in '^ome years uaiked the summer solstice day 
Now we had on July 1, 762 A D a full-moon as — 

On June, 30, — 762 A D , at G M Noon 

Appt Sun = 89° 7' 54", 

,, Moon = 265° 6' 44" nearly 
0iAto} = 263“25'41» 

The full-moon happened about 12 hrs later, ? e , at about 
5-8 A M of Kuiuksetra mean time of July, 1, and this was also 
summer solstice day This full-moon was similar to that which 
happened on July, 31, 1939 AD The Satapatha Bidhmana 
indi( ates that the dsddhl oi the full-moon at the naksatra 
dsddha was in some years the summer solstice day and in some 

1 Cf Satapatha Brahviana, 2 ch , 6, 3, 12 13 , Sr-h , 5, 4, 1 , the last reference has 
^ which IS most s gmficant Cf also 11 ch 4, 2, 5 and c 
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3 eai 8 the full-moon at the Uttara Phdlguni marked the comwg 
of spimg. These two phenomena, of course cannot happen in 
the same year 

If the lule-grveis or calendai-makeib could discover the second 
Cattra as an mteicalai} month, the date may go up to 901 B C 
for the Phalgimi full-moon marking the advent of spring We 
had on Feb 28,-900 A D , G M Noon 

Appt Sun = 330° 24' 56" 

, , Moon = 144° 59' 50" 

/3 Leoms = 131° 22' 48" 

This full-moon conesponds to that on 31st March 1934 in 
respect of the moon’s phases near to the fixed stais 

The coiresponding asadhi feh on the 2nd of July, 906 A D 
on which at G M N , 

Appt Sun = 89° 49' 22" 

„ Moon = 269° 3' 33" 

} = 261° 27' 29" 


and Altair or 
Sravand 


The full-moon happened in about li hrsp It was similar to 
the full-moon on Auguot 1, 1921 A D 

It must be said on the other hand that the Veddnga calendar 
lecognises only the second Asadha and the second Pausa as inter- 
calaiy months On this basis, the date cannot be raised beyond 
625 B C. 



CHAPTER XX 


brai-biana chronology 

Tune Refeienccs jrom the Kdtydyana and thr Apaslamba 

$ranta Sutras 

In this chapter v\e ptopose to luterpiet as fai as possible the 
following time lefeieiices fiom the Kdtydyana Srauta Sutra 
and shall also consider those fiom the Apaslamba Srauta Sutra 
Those from the first woik aie 

(«) I 

PI I, M% , 5, 30 

“ The day foi being conseciated foi the Sdrasvata sacrifice is 
the seventh day of the light half (of Caiira) ” 

ih) n^ii ^ ii 

PI II, n, 1,2 

“ The Ttudyana saciifice is to be made on the 5th day 
{Uthi ?) of the light half of Vaisdhha oi of Caiira ” 

(c) ll^ll g =^5“ 

fe’^fTcT 

Pt II, vMl, 1, 3} 

“ The second is the five-jeaily oi the Pavcasdradiya sacrifice 
One who is being seived by this sacrifice collects in the light half 
of the month of Asvina, thirty-four animals ( i e 17 bull calves 
and 17 cow-calves) which are sacied to the Maiuts to be liberated 
in honour of the Yai^vadevas with the piopei sacrificial fees to 
the priests ” 

(d) qn55pjn;3(_Uin 

Pt I, V, 1, 1 

“ The four monthly sacrifices to be begun on the full moon 
day of Phdlguna ” 
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W anqisin w^<TOEin7T5 u 

Pt I, \,3, 1 

“The Varunapraglidsa ceicmony 1 ^ <o be peitoimed on the 
full-moon day of AscldJui ’’ 

(f) ^ 

TOTT^rraC. l” 

‘ The cacuficer who wants a yeai-long ‘^a'^nfice should begin 
b}' pei forming the 6iiU(i^lrnj(i saciihce with Soma oi an animal 
on the daj' of the first visibility of the ciesccnt before the full- 
moon day of PhdUjuna , the •jatufices to continue fiom the 
full-moon day ’ 

h) sTs^qi m iRii 

Pt ir, \K, 1 , 1-3 

The lung who «ants all hib desne^ to be satisfied should 
perfoim the Abvamedha saciiQce ho should get conseciated for 
it on the eighth or the ninth day oi /i//ti of (he light half of 
PhdUjuna ’’ 

(/O ^SfTT 1 

IH, n, w. 1, 4 

“ A king should con'-eciatc himself foi the Rdjaifiya eaciifice 
in the light half of Mdyha ” 

(t) mil 

Pt II, MV, I, 1 

“ The Vd^apeija saenfice ic to be done in autumn by people 
otbei than Yai^yas, i e , by the Biahmanas and the Ksatiiyas ” 

Of the 9 refeiences quoted above the most stiiking aie the 
lefetences (d) and (e) which tend to show that the full-moon 
day of Plidlguna was regaided as the beginning of spiing and 
that the full-rnoon of Asddha was taken as the summer solstice 
day or the advent of the rams accoiding to the natine of 
ditlerent years of 'the time Tt is evident that both such 
full-moon days as indicative of the btarting of spring and of the 
rams, cannot be compiised in the same yoai as foui lunations 
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= 118 nearly and the two seasons roughly = 122 days Tins 
latter period is affected by the position of the sun’s apse line 
Oiigioally in the earlier Vedic period tlie full -moon day of 
Phalgima meant the winter solstice day, when the new-raoon 
of Mdgha ended, also meant the same day of the tiopical year 
These phenomena came at intervals of four years as 
4 tropical years = 1461 days nearly and 49 5 lunations = 1460 
days approximately and the moon’s perigee playing an important 
part may contribute to the equality of the two periods 

Now coming down to the time of the Kfitgilyana $rauta Sfitra, 
the same day is spoken of or indicated as the beginning of 
spring We are thus led to a period when the full-moon day 
of Plidlgiina came to be interpreted differently We accoidingly 
take the full-moon day of Phdlqnna of the Knlydijana ^rauta 
Sfiira to be a day like the 26th of March, 1037, the latest po‘-sibl6 
day in our time for this lunar phase according to the Veddnga 
calendar, which was taken for the beginning of spring at the 
time of this irmita STdra 

Now on March 26, 1937 at G M N , the sun’s apparent 
longitude was = o° 26' nearly, and this longitude at the time of 
this 'Srauta Sutra was according to our interpretation = 330° 
Hence the shifting of the solstices was 35° 26' up to 1937 A D 
This indicates a lapse of 2560 years tdl 1937 A D and the 
date as, — 623 A D 

Similarly using the latest possible day for the dsddha full- 
moon day according to the Veddnga calendai in oui time was 
the 29th July, 1031 On this day at G M N , the Sun’s longitude 
was = 125° 23' neailv As this longitude at the time of this 
Sraiita Sutra was = 90° for the summer solstice day, we see that 
the shifting of the solstices till 1931 becomes 35°23' nearly, 
indicating a lapse of 2560 years and the date as, — 629 A D 

Thirdly by considering the reference (5) as to the Turdyana 
sacrifice day, we take the day rn question as similar to April 
25, 1936 A D whiclr was the vernal equinox day of a year at the 
time of the 3iduta Siltia 

Now on April 25, 1936 A D the sun’s apparent longitude 
wab=35°l', which represents shifting of the solstices, and the 
year arrived at becomes, — 624 A D 
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Fouithly it IS possible to ariive at the dale, — 624 A D from 
leference (c) fiom the Pancasaradiya sacriSces TOe day in 
question appears to have been the AniimaU fulJ-moon day of 
Asvina 

The reference (/) is an echo from the Satapatlia Brdhmana, 
and this 3rauta Sfdra is a crude follower of an old rule The rest 
of the references do not present any peculiarly intetesting 
feature 

A caiendai for, — 624 to — 623 A D and for one day of, — 629 
A D are shown below, giving the sacrificially important dates 

Luni-solai Elements at G M N 


Julian 

Calendar 

Julian Days 

Appt Sun 

Appt Moon 

Kemarks 

-629 A D 
Jan JO 

1491416 

89°50'8" 

269‘’32' 

Summer Solstice day on 
Ssadha F M dav Vanina 
Praghdm to start 

-624 A D 
Mar 27 

1493228 

359°48'3" 

54 °4' 

Lunar VaisdKha, 5th day of 
light half V Equinox day 
Tnrdvana saor fice day 

-624 AD 
April, 6 

1493238 

9 ‘■27'] 6" 

181 °68' 

F M near a Libra {Vualha) 

-624 A D 
Sept 29 

1493414 

179'’40'23" 

353"23' 

Anumaii F M diy on Au 
tumnal Equinox day Panca 
sdrndiya to start 

-623 AD 
Eeb 25 

1493563 

380° 171" 

uvw 

i 

F M , in 17 Phdlguni spring 
begins Cdtiirmasya’^to' Btaii 


Precession of Equinoxes from — 624 to 499 A D = 16°32'28'/ 
The Dhamsthd nahsatra extends from 277°47'32'' to 291°7'3" 
Aivmi „ ,, ,, „ 344'’27'32" to 357°47'32" 

TJttam Fhalguni ,, ,, 131°7'32" to 144°27'20" 

Uttaia Asddha ,, ,, 251°7'32"to 264°27'32''' 

ViiaTiha ' „ ' „ „ 184‘’27'32" to 197°47'32" 


We are thus led to conclude that the Katydyana Slant a Sutra 
should be dated about the period from, — 629 to — 623 A D The 
date of the rules for the various sacrifices can not be raised, 
but it may be lowered, if necessary, (for the book; on literary and 
other evidences. 
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111 this connection we ule the loliuwiuy iiilcb fioin the 
Apastaviba Snndu SiUui — 

(rt) 31^ I'w inir 

gr IRII vin, 1, 1-2 

“Inexhaubtihle become the iiieiits of the perfonneis of the 
foul monthly (cCiturmusya) saciifices These should be (begun) 
on the lull-moon day ol P/i«({/in!a oi of Gaitni by using the reus 
addiessed to the Vtbiedcvas ” 

(/i) ii viii, 2, 18 

‘“In the foui months which are counted as MucUni MCidlinKi 
Ac , the perfoimeis of ihc oCiturnwsya bacnfiecb ahould oficn 
cakes, which are formed of one heniispheie {Kaptlln'* as oblations 
to the fire ’’ 

This shows the same featuie as the KillyCiydua Crania Siltra 
rules on this iioint, uiz , that the cftiurmrisya saciifices should 
be begun with the advent of spring and (ho tropica! months 
of Macihu and Mddhaoa constitute the spang 

Heie the hteraiy e\ideitces may setile the piiorit} in time of 
the two Srauta Siliiof, bo fai as the astionoimca! iiuiications go 
they point foi both the peiiod of about G 30 to G 24 B C 



CHAPTER XXI 

INDIAN ERAS 

Ecltj)ses m the SamyiiKta Nikaya and the Date of 
the Buddha's Ntrvdna 

Theie are two opinions as to the date of the Buddha’s Nirvana 
Some 01 almost all modern scholars aie of the view that the 
event took place in the yeai 483 B C on the othei 
hand theie is a Ceylonese tradition that it took place in the 
yeai 544 B C In the piesent chaplex we want to settle which 
of the above dates for the Buddha’s Niivana is coirect, by the 
data furnished by the account of the eclipses lecoided in the 
Samyukta Nikdya 

In this work, Pait I, Sagutha-Vagqa, Book TI, Chapter I, 
IS styled Devapidta-Samyuttani In it the swtfas 9' and 10 speak 
of an eclipse of the moon to have been followed by an eclipse of 
the sun The context appeals to indicate tliat the'e eclipses were 
separated by only a foitnight The oiiginal Pah texts" aie 
quoted below as fai as uecessaiy 

§ 9 Ghandima 

1 Savatthyam Vihaiati II 

Tena kho pana Samayena Ghandima devaputta Eahuna 
asuiindena gahito hoti II Atha kho Ghandima devaputto Bhaga- 
vantam anussaiamano tayam Velayam^mam gatham abhasi II 

2 Namo te Buddha Vli-atthu II Vippamutto si sabbadhi II 
Sambadhapatippano-smill tassa me saranam bhavati || || 

3 Atha Kho Bhagava chandimam devaputtam aiabha 
Eahum asurindam gathaja ajjabhasi II 

Tathagatam arahantam II cbandima saianam gate || 

Eahu chandam pamuficassull buddha lokanukampakati || 

* Canningbain’B Book of Indian Eras, p, 34 
2 Feer’s Bdn of the lynnii/iiffa Part I, pp 50 61, 

28— 1408B 
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AVe g’ve the tranctation by Mis Rhys Davids* — 

“ The Exalted One v?as once staying at Savatthi Now at 
that time Chandima son of the Devas, was seized by Eahu, lord 
of Asuras Then Ghandima calling the Exalted One to mind, 
invoked him bv tbis veise — 

0 Buddha I Heio > gloiy be to thee ' 

Thou ait wholly set at libeity ' 

Do ' I am fallen into due distress ' 

Be thou mv refuge and my hiding place I 
Then the Exalted one addressed a verse to Rahu, loid of the 
Asm as, on behalf of Chandima, son of the Devas — 

To the Tathagata, the Aiahanr 

Hath Chandima for help and refuge gone 

0 Rahu, set the moon at hbeity I 

The Buddhas take compassion on the woild ” 

We next cite the section or sutta 

§ 10 Suriyo 

1 Telia kho paiia Samayena Suriyo devaputto Riihuna 
asuiindena gahito hotill Atlia Kho Suuyo devaputto Bhagavantam 
anussararaano tayam velayara imam gatliam abliasi il II 

2 Namo te Buddha Vira-tthii 11 Vippamuttosi sabbadhi 11 
Sambadhapatippaiino smi II tassa ni“ saianam bhavati II II 

3 Atha Kho Bhagava Suiiyam devaputtam arabha 
Eahum asuundam gathaya a])habha3i II I1 
Tathagatam aiahantani II Suriyo saianam gato II 
Rahu paraunca Surlyam II buddha lokanukampakati 11 II 

Yo andhakaie taraasi pabhamkaio II 
Veiocano mandall uggate]o II 
Ma Rahu gillcaiain antahkkhe II 
Pajam mama Rahu pamunca Sunjan-ti II II 
Mis Rhys DavuD’ tianslation luus as follows — 

“ Now at that time, Sniiya, son of Devas, was seized by Rahu, 
lord of Asuias Suir^a, calling the Exalted One to mind, invoked 
him by this veise — 

0 Buddha ' Heio ' Gloiy be to thee ’ 

Thou ait wholly set at liberty ' 

1 The Boob of the Kindred Sayings (Samyulla Nilotja) pages 71 73 
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Lo' lam fallen into soie distiess 
Be thou my lefuge and my hiding-place i 

Then the Exalted One addiessed a veise to Eahu, loid of 
Asuias, on behalf of Suuya, son of the Devas — 

To the Tathagata, the \rahant, 

Hath Suriya foi help and lefuge gone 
O Eahu, set the sun at libeity f 
The Buddhas take compassion on the world 
« Nay, Eahu, thou that walkest in the sky, 

Him that thou chokest, daikening the world _ 
Swallow him not, the craftsman of the light, 

The shining being of the disc, the fiery heat. 

My kith and kin — Eahu, set fiee the sun !” 

We understand that the eclipse of the moon was closely 
followed by an eclipse of the sun, and apparently at a veiy shoit 
interval, viz , of a foitnight, as the phiase tena klio pcina sainaijena 

indicates, t e , the two events happened 
in the short period of time of the Buddha’s stay at Sravastf 

Now the mere happening of two eclipses, one of the moon 
followed only a fortnight latei by one of the sun, is not quite 
adequate foi settling our pioblem We want one more 
ciicumstance of the eclipses, viz , the lunar month in which 
these two eclipses were visible "at Sravasti The Devaputta 
Samyuttavi contains ten suttas in all, of which two relate 
to Kassapa, one each to Mdgha, Mdgadlia, Ddviam, Kdviada, 
Paiicdlcanda , Tcnjana, Caiidtmd and Surio All of these are 
spoken of as sons of Devas 

Now the Devas according to the Hindu tradition are 33 in 
number ^ They are the eight Vasus, eleven Budras, twelve 
Adxtyas, Indra and Pxappati 

Here Kassapa Devaputta may be identified with Piajapati 
the presiding deity of the five-yeaily luni-solar Vedic cycle 
The twelve Adityas are the twelve months of the year and con- 
sequently the lunar month of Mdgha is a Dcva according to the 
Hindu tradition It is therefore likely that lunai Mdqlia it sell 

^ Bfhadaranijaka U pani‘<al. Chap III, Bi 9, 2 J 
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18 spoken of beie as ilNTg/ifl Dci/flj)i(Nn in Uie Sunnjulda Nihnya 
In the DevapnUo ftniia it is saui that fust cainc Kns^apa to meet 
the Buddha, then came MCighn and then came the test So fai 
as we cm undeifitand of the ullegoi} niidcilying tliese si///«s, the 
wintei solstice da\ mailung the adient of Kiissnjm oi Prafipaii 
came first, then came the full-moon ending mouth ol Mdqha, 
a Devapuiia with the full-mjon near the niilisalra Pusyri The 
Devaputtas of the section are piobabl} ‘-ome otliei gods cither of 
the Hindu oi of the Buddhist tiadmon 

The two consecutive eclipses spoken of in the Snnnjnlita 
Nrkdya most piobably happened in the lollowmg oidei 

(1) Kasiapa oi the wmtei solstice daj came first 

(2) An eclipse of moon followed it at about the ‘ junction 
star’ S-LanciiU ’ 

(3) An eclipse of the sun came a foitnigbt later 

Thus the solar eclipse happened in the middle of the full- 
moon ending Mdyha and the lunar eclipse .it its beginning , 
both the astionoinical e\ont'. were obseiv.ible fiom Sirujstl 
wiieie the Buddha was staying at the time 

Now on looking up the work Canon dcr Iuni>tcrntsi,i,,' wo 
find that in (he peiiod of lime from — o&O A D to — IS'I A D , the 
only eclipses fust of the moon and then of the sun at an iuter\al 
of a toiluight, of winch tiie soiai eclipse happened at the middle 
of the lull-moon ending Mfuilm and both the eclipses were 
visible from Sravasti, wcic — 

(1) A lunai eclipse on 

December 29, — 559 A D (560 B C ) Julian day no =1517216 
Full moon happened at 17 his JO m G M T oi 23 hrs 0 m 
1ST Magnitude of the eclipse = 6 S Indian units 
Duration of the eclipse = 2 hrs 40 mins 


^ At tbis period of nmo n full moon at about tl' bebiud 5 cancrcc gave tbo 
winter eolstice day For on December 27 , 670 B C at 6 M Noon App Sun == 
270° 17', App Moon = 95° 57' and 5 cancrec = 03° nearly Full moon happened 
about o 12 A M 1ST and Sun reached tbo winter solalite at about 10 15 AM 
1 S,T 

^ The great book on eclipses by Oppolzer, Vienna, 1887 
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(2) A solar eclipse on 

Jannaiy 14, —558 A D (559 B C Julian day no =1517262 
New moon happened at 6 his 38 in G M T oi I2hrs 8m 1ST 
Longitude of con 3 Uuction of Sun and Moon = 288° 401 

The cential line of the annulai eclipse passed thiough the 
tliiee places A, B and G having the following longitudes and 
latitudes — 


Station 

Long 

Lai 

Location of Station 

A 

30° E 

35° N 

150 miles west of Cypius 

B 

80° E 

31° N 

Nanda Devi Peak of the Himalayas 

C 

119° E 

57° N 

A place in Bast Siberia 


Both these eclipses weie visible from SiavastT in the district 
of Eae Baielh, the fiist was a partial eclipse of the moon and the 
second though an annulai eclipse was a paitiai one at Sravasti 
The sun had reached the winter solstice 18 days before the day of 
the solar eclipse, i e , on the 27th Decembei, 560 B C 

If we accept that the Buddha’s Nirvana happened in 544 
B C 01 —543 A D , the eclipses in question as referred to in the 
Samyutta Nihaya happened 15 years before that date The other 
finding of the Nirvana yeai as 483 B C becomes 76 years latei 
than the yeai of the eclipses If the tiadit’on of the echpses is 
true and our interpietation of the month of then happening be 
correct, the year 483 B C foi the Buddha’s Nnvana is inadmis- 
sible Heie the Ceylon-Btiima tiadition as to the Niivdna-jeav, 
VIZ , 544 B C , 18 leally the tiue date of the great event 
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INDIAN ERAS 
Kant'iha’s Era 

The eras ubed in iho Kharoflhi insciiptions aie still .i matter 
for contiovers} Di Sten Konow in his celebrated edition of 
them m the Corpus In<icrtplionum Jndxcnrnm, Vol II, pj) 
l\x\ii-lx\\iii, lias ( ollected together 3G instances of dates from 
these insciiptions and hai divided (hem into two groups, A and B 
The dates used in Gioun A belong to an earhei era, while 
those in Group B use the era oi the regnal jeais of Kaniska In 
this chaptei we propose to .isceitain the cia used in this second 
Group B Of the dates in this lattci grotij) only those uhieh arc 
found in Nos 26 and 15 ,>ne us some clue as to the ora used, 
VIZ , 26 Zeda i>(im 11 Isddhasa m(tsa<in dx 20 Uitiraphagunc rs'a 
Ksummt marodaf,a viarjlxalaia Kam’^lhusa rajcxxxx 

35 Und Siixn 61 cctuxsa viahasa diva^cx athaxnx di 8 xi>t 
Kstinam x Pu i vdsfidli e 

These instances state that in the eleventh }cai of king 
lianiska on the 20lh daj of lunar Asadha, the moon was con- 
joined with the ndhsatid Ultaraphalyuiu , and (bat in the yeai 
61, of Kaniska, tlic moon’s }xitl,<!(tixa was Pdrv{>dddhd, on the 
8th day of caitrn Fioin some examples of date in the K}x(xio'<thi 
inscriptions Di Konow has come to the conclusion that “ (he 
full-moon day must be the first day of the month,” the chiet 
example being that the first day of VaxbdKha was taken as the 
full-moon day of VinsdlJia (saxnvalsarc ix^atxme 103 vesdhhasa 
divase pratliamxme dx atra pimapalxse — No 10, Gioup A of 
Konow’s hstl Heie theie is no loom foi a difieience of opinion 
with Dr Konow' But I have to si} that this sybtcni of icckon- 
ing the full-moon endine lunai months is not Indian, — it may be 
Greek or it may be Babylonian The month that is called 
Vajsdhlia in this inscription would be called the full-moon ending 
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lunar Jyaisiha accoiding to the Indian reckoning In the 
Mahablidrata also we have “the full-moon neai the Marjlids is 
about to come and the month of Mdglia is also drawing to its 
cjose 

Now accepting the reckoning of the full-moon ending months 
as reckoned in the insci iptions, the meaning is cleai that the day 
that IS spoken of as the 20th of Asddlui, is the 5th day of 
new-moon ending 3idvana and the 8th day of Caitia is the 8th 
day of the daik half of Gaitra Hence we have the dates as — 

(i) Year 11, month 3rdvana, 5th day, Uttaiaphalgiinl 

(ii) Year 61, month GaiUa, 2Srdiday, Puivdsddha 

Dr Fleet is of opinion that the well-known 8aka eia and the 
Kaniska eia aie hut one and the same era Now the years 11 
and 61 of the Saka era are similar to the years 1925 and 1937 
A D of our times in respect to luni-solar stellai aspects, and 

{a) In 1925 A D , on July 26, the moon’s naksatra was U 
Plialgunl, and it was the day of 5th Min of light half of 
Sidvana 

(h) In 1937 A.D , on Apiil 4, the moon’s naksatra was 
P Asddhd 

But the 4th April, 1937 A D is shown in modem Hindu 
calendars as the 8th day of the dark half of PhdJguna It may 
he observed, howevei, that the Vedic standard month of Mdgha, 
came m the year 1935 fiom Feb 3 to Maich 5, and that no 
intercalaiy month would be reckoned in those dajs of pie- 
scientific Hindu astronomy within the next 2| yeais from Feb 3, 
1935, as was done in the present-day Hindu calendars fiom 
Sep 16 to Oct 15, in the year 1936 A D Hence the lunai 
month that was called lunar Phdlguna in the modern calendar 
foi 1937, was called the month of Gaitra according to this old 
leckomng Hence from a purely astronomical standpoint, 
Kaniska ’s era and the well-known Saka eia may be identified 
with each other But this Saka era, started from 78 A D , is 
pel haps to be associated with the death of a Saka king as 


' MBh , Ahamedha, Ch 85 S — 
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Bialimagupta say"^— ” ’ 'J'lie 
ICali yeai'' wcio )179 (el.ip^.cd) .it the do.ith of t!i( fiaka km;/ ” 
Again Biahinagupta calK Ibo \c.ii^ of (lie fi.ika (in as “ the yeai'> 
of the S.ika kings (:iT^'IT0ITi5^ t c , 

when 510 ■^oais of the Saka kingo had elap‘'ed) Hrnce the 
icgnal yeais of king Kaniska may not be the ‘'nine as the years 

of the Saka eia as used by the Hindu astronomers ft seems 

likely that the Sasa cia was started with the death of the ptede- 

cessoi of Kaniska whose ical accession to the thioiie (amo in the 

yeai 78 A D , while hr legnal ycais were reckoned fiom the 
yeai of his coronation On this hviiothesis Kaniska's legr.al 
years or his era \\ ere started at a \cry slioit inierral from 
78 A D 

In the PaitilvKiha Sutdhduta ns snnrmarised by Vaialiamibira 
in his Po7lc(isuI(lhfintili<l , {\w epoch irod is llie year 2 of the 
Saka kings ^ — 

I 

“ Deduct 2 from the yeai of the Saka kincs, diMde the result 
by 5, of the romaiiiiiu years, find tlie (ihiirqniin fiom the beginning 
of the light half of Mdglta starting from the suniise of that 
day ” 

We can now readily show- that we may take the regnal 
years of Kaniska to have been started from this year 2 of the 
Saka kings 

On this hypothesis, we have, 

the year 2 of Saka kings=80 A D 
the year 11 of Kaniska =93 A D 

The year 91 A D is similar to the 1927 AD of our time 
for the No of years lap=ed = 183G, and 383G=1G0 x 11 + 19 x j 
Hence the 20th day of /Lwd/ui of the inscnption is similar to 
Tuesday, the 2nd August, 3927 A D 

Again the year G1 of Kaniska = 141 A D and the yeai in our 
time similar to 141 A D is readily seen to be 1939 A D , and 

1 D Sphiitasiddlianta, Q.G 

2 Ibid, wiv, 7 

3 Paficasiddhantdti, \ii, 2 
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that the date of the insciiption cone‘?ponds to Tuesday, the 11th 
April, 1939 A D 

Now the interval between 1939 A D and 1927 A D =12 
years, whereas between the yeai 11 and the year 61 of 
Kanislia the inteival is 60 yeais Now as 50=19x2 + 12, the 
moon’s phases near to the fixed stars which lepeat ni 50 years 
also do repeat in 12 years It is therefore quite consistent to 
take king Kaniska’s regnal years to have been leckoncd fiom the 
year 2 of the Saka kings 

It now remains (D to determine how and when the year of 
the Saka kings was taken to begin initially, (n) why the lunai 
months weie leckoned from the full-moon day itself, and (in) to 
veiih,b> back calculation, the dates mentioned of (he years IJ 
and 61 of Kaniska 

With regard to the first point, we know that in Vedic times 
the year was taken to begin from the winter solstice day oi 
from the day following, in the Vedanga period also, the yeai 
was begun from the winlei solstice day As the time when the 
Saka eia came to be reckoned, was before that of Aryabhata I 
(499 AD), we may reasonably assume (hat onginallv (he Saka 
year also was begun fiom the winter solstice day 

We assume furthei that the wintei solstice day was concctly 
determined 5 jeais before (he Saka yeai 2 oi 80 A D The 
numbei of tiopical yeais between 75 A D and 1900 A D =1825, 
w'hicli compiise 666576 days nearly On applying these days 
backwaid to Dec 22, 1899 A D , wc airive at the date Dec 24, 
74 A D , on which at — 

G M Noon — Hence on Dec 22, 74 A D , at G M N , 


Mean Sun = 270° 56' 21" 11 
,, Moon = 121° 15' 31" 75 
Lunai Peiigee = 231° 39' 49" 94 
Sun’s Apogee = 69° 58' 35" 32 
,, Eccentricity = 01747191 

Thus on Dec 22, 74 A D 
4 hours before Gv M N , and th 
in about 7 hours 


Mean Sun = 268° 58' 4" 45 
Mean Moon = 94° 54' 21" 69 
L Perigee = 231° 26' 27" 83 
Appt Sun = 269° 38' 

Appt Moon = 91° 44' nearly 

the full-moon happened about 
sun leached the winter solstice 


20_1408B 
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This elucidates the ponils (t) and Oi), viz , that the S.IKa yeai 
was initially taken to begin fioni the wintei solstice da) . .ind why 
the months weie iccKoncd fiom the fiill-moon day it'-olf In 
75 A D , the mean longitude of PoIIht was 86°3I', nearly the 
moon at opposition on Dec 22, 74 A D , liad the longi ude of 
about 89'’28', i c , about V ahead of the star Pollu'i , and the day 
was that of the full-moon of Pau^a, and similai in our times to 
that which happened on Jan 15, 1930 

The actual slai ting of the era of Kaniska may have taken 
place, on om hypothesis, from the full-moon day of Dcr 20 of 79 
AD as the fust day of lunai PauKi This agiccs with the 
statement of the insciipfion that the Vniktllha vu~i<ia had the first 
day on the day of the full-moon near the Vt^ilhhns Wc ‘-hall 
also show later on that the Samvat mouths wcic also full moon 
ending 

Having thus shown why the eia of Kaui‘-ka may be taken to 
have been staited fiom the 26fhDeccmbei , 79 A D . we now turn 
to determine the date fox Sain 11, /isddlia m(isa,ili SO, Hit lira phaU 
gvni Evidently the date was similar to Aug 2 1927 A D and 
between these yeais the intenal was 1836 years, which conipticc 
G70611 days neail) We apply these days backward to /'ug 2, 
1927 A D and aiiive at the date, July 8, 91 A D , and on July 
7, 91 A D at G M N , 


Mean Sun = 104'’ 14' 50" 20 
„ Moon = 140'’ 41' 3" 90 
Lunar Perigee = 184'’ 37' 5" 07 
Sun’s Apogee = 70“ 15' 31" 87 
, EccentiiciU = 017400 


Hi nec — 

Appt Sun = 103” 7' 

,, Moon = 142” 30' 
and the “junction star ’ 
U Plittlqvni = 144° 40' 


Again 39 days befoie this date j ( on June 19, 91 A D , 
at G M N — 


Mean Sun = 85" 31' 11" 93 


Dence — 


Moon = 250° 12' 54 53 


Appaienb Sun = 85° 0' 


Lunar Perigee = 182° 30' 5" 04 


II 


Moon = 261° 12' 
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thus the fall-moon happened about 8 houis latei, and this ' 
was the first day of the month Hence the 8th of July, 91 A D 
was the 20lh day of Asadha, and it ha« been made clear that the 
moon on this day got conjoined with P Looms or Uttaraphalgunl 
in the evening The date of the tnsciiptwn was thus July 8, 
91 A.D 

Next as to tbe yeai 61 of Kaniska = Salva yeai 63 = 141 A D , 
the moon on the 8lh day of the daik half of Caitia was conjoined 
' with the nahsatra Purvdsadha The day in question was similai 
to Apiil 11, 1939 AD of oui time The numbei of years 
between 141 A D and 1939 AD Mas 1798, and m 1798 sidereal 
years there are 656731 days These days applied backward to 
April 11, 1939 A D , lead us to the date — 

March 17, 141 A D ,’od which at G M N , 


Mean Sun = 353° 44' 43" 00 
„ Moon = 258° 15' 1" 12 
Lunar Perigee = 40° 46' 56" 27 
Sun’s Apogee = 71° 6' 27" GO 
,, Eccentricity = 017447 


Hence — 

Appt Sun = 355° 41' 

, Moon = -'54° 14', and 
P Asadha = 248° 43' 

(8 Sagittarii) 


Here the conjunction of the moon with 8 sagittarn on this 
day was estimated in the previous night Tbe day in question 
was of the 7th tithi according to the siddhantas, and the day of 
the last quarter w'as the day following , but this day was the 8tb 
day of the month 

For on the lOth March, 141 A D , at G M N , 


Mean Sun = 346° 50' 44" 70 
„ Moon = 166° 0' 55" 92 
Lunar Perigee = 46° 0' 9" 50 


Hence the full-moon 
had happened about 
3 hrs earlier 


This was the full-moon day and the 1st day of Caitia , hence 
the 17th March was the 8th day of the month 

Thus we see tliat the hypothesis that the era of King Kaniska 
was started from Dec 25 of 79 AD oi from the year 2 of the 
Sdka era, satisfies all the conditions that aiise fiom the date'- given 
rn the Kharosthi inscriptions. Group B, ol Dr Konow The 
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present mvestigatiou shows that the Sdka ernperoi Kanisha lived 
at the beginning of the Saka eia, a view which, I bope^, would be 
endoised by all iight-ininded histoiians and it w'Oiild not go 
against Dr Fleet When this solution of the pioblem is possible, 
we need not liy to find others leading to othei dates fox the 
beginning of Kaniska’s legnal j'eais 

Dr Van Wi]k, the astonomical assistant to Di Konow, has 
tried to show that the era of "Kaniska was started from 128 A D , 
and would identify the legnal year 11 of Kaniska wnth 139 A D 
He based hiB calculation on the modem Surya siddhdnta , winch 
cannot be dated earlier than 499 A D Without examining his 
calculations we can say that his findings are vitiated by the 
following grounds — 

(fl) The Caitra sitkladt leckoning of j,he yeai as found in the 
modem Siirya stddhCinia, cannot he applicable to the eaily yeais 
of Saka era and Kaniska’ s regnal years which weie prioi to 499 
A D 

{b) The woid “ day of the month ” means simply a day and 
18 not to be confounded with a iitht as used in the modern Surya 
stddhdnta 

(c) The woid “ nalcsatra" mentioned in these inscriptions 
meant veiy piobably “ star clusteis” and not ^Vth pait of the 
ecliptic. 

For those leasons I have used the most occuiate oi up to-date 
equations foi finding the sun ar d the moon’s mean elements 
instead of following the Surya siddhdnta The lum-solar peiiods 
used in this investigation aie also most accuiate and deduced from 
the constants as given by Newcomb and Blown It has been 
shown that the days of the month aie aho “ da 58 ” and not titlm 
and naksatras mean “ star clustiis” and not equal divisions of the 
ecliptic I have taken the data fiom the insciiptions as actually 
observed astionomical events 

It seems that Di Van Wijk has done disseivice to himself, to 
Di Konow and to history bv loweiing the eia of Kaniska,, as to 
its beginning, to a veiy impiobable date of about 128 AD In 
our opinion be should have made a thoiough study of the histoiy 
of Indian astionomy before making any chionological calculations 
for any date prior to 499 A D 
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INDIAN ERAS 

Eailier Eia of the Khaiostht Inscwptwus 

We have in the pieceding chaptei shown that Kaniska succeed- 
ed to the throne most probably in the year 78 A D , and that bis 
legnal yeais oi his own era was slatted fioin 80 D In the 
present chapter we shall try lo ascertain the era oi eras used in 
Dr Xonow’s list (Aj in his Insciiptioniim Inchcanim, Vol I, 
page Ixxxii, of the instances of dates of the earlier Kharosthi 
inscriptions This list contains 23 dates of the inscriptions , the 
23id states the year as 

23 Skaia Dheii Vasa ekimacaciusaUme (399), Asddha 
md&asa divase 22. 

In the Taxila copper plate of the year 78, the Greek month 
Panemos is used and stated as “Poireinasa mdsa” These 23 
inscriptions record years serially from 58 to 399 It is for the 
archeologists to pronounce whether it would be rational to take 
all these instances as belonging to the same era One outstand- 
ing fact is the statement in No 23, that the year is mentioned 
as 399 Further the months are taken to begin on the full-moon 
day , the Vaisdkha nidsa had its first day on the day of the full- 
moon near the VtSdkhds Such a month in the strictly Indian 
calendar would be called Jyaistha (and not Vaisdkha) full-moon 
ending Hence the month of Pausa of these inscriptions began 
on the full-moon day of Pausa and ended on the day before the 
full-moon of Mdglia The year of these inscriptions began as in 
the case of the Malava and Saka eras with the full-moon of 
Pausa, the types of Pausa of these were, of course, different 

Now deducting 80 from 399, we arrive at the year at about 
320 B C Again the shifting of the equinoxes and the solstices 
till 1940 A D becomes about 31° 24' nearly Hence what was 
the longitude of the sun of 270° in the year 320 B C would in 
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yeai about 19d0 A D , become 301° 21' iieailv, a longitude wliidi 
the sun has on the 22nd of Januai} nowada}‘- 

On looking up some of the iccent calomlais wo find that then 
was a full-moon on Jnmiaiy 23, 1032 Now the numbei of 

yeais fiom 320 B C to 1910 A D =22')0 )cais and 2259=19)0^ 
1 + 160x2 Hence 2250 ';ideiea! ycam icprcscnt a complete 
luni-Eolai cycle corapiismg 82,5111 dajs Wo appl} thc'-e da}- 
backward to Januaiy 23, 1032 A D and .nine at the d.ilo 

Decembei 26, 329 B C , on which at G T 0 hi , 


Mean Sun =2G9''r)2'7" IG, 

Mean Moon =90M')'y)" 31 

Lunar Pongee =72°18'S" 0,5, 

Sun’s Apogee =G3°7'11'' 

Sun’s Eccenticity= 017013 
2e=121' G08, '(c- =1' 331 


Ilcncc — 

Appt Sun = 27r)'18' 

Appt I\Iojn = t)2''30 nenri} 
r M had happened about ,5] 
hrs before and the sun reached 
the winter solstice 19 hrs before 


Thus Dec 25, 329 B C , was a full-moon da} lucoidiug to tiic 
Indian mode of leckonmg of those da}s, and it was the d.i} of the 
wintei solstice as well Hence the }eai could be begun astionomi- 
call}' fiom this dale which was both a full-moon da\ and the 
day of winter solstice This means \nluall\ siaitinp the cia fiom 
the yeai 328 B C , Jan 3 This }cai .itmost s\nchi< iiiscd with 
the yeai of the Indian expedition of Alexander the Gieat It, 
howevei, it is considcied that the }cai was started, not fiom 
the winter solstice da} but fiom the day, following wo liiid that— 

On Dec 26, 310 B C , at G M N , 


Mean Sun =269°4 j'oG" 90, 

Mean Moon =88°35'38" 90 

Lunar Perigee =125°5G'19* 55 

Sun’s Apogee =03° 2G'47" 
Sung’s Ecconti 'City = 017613 


Hence — 

Appt Sun =270°41' 

Appt AIoon= 8d°lj' nouti} 


We readily see that the full-moon came in about 9 his moio, 
and this date was the day following file winlci ‘•olstice If the 
era, of which we want to find the begiiimiig, was really stalled 
from such a correct deter tiirnaiion ol the winter soLtice day on 
this 26th of Dec 310 B C The Ihl day of lunar months would 
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be a full-raoon day On the whole this date was most favo'uable 
foi tJie staitiDg of the eia of tlie caihei Khaiosthi insviiptions 
The usual piactice, howevei, of bcgmnnig an eia was to leckon 
it fiom 5 jeais latei Hence the actual reckoning of the eia was 
probably made flora the full-moon day of about Dec 29, 
305 B C 

Now we know that Seleucus’-^ fia was contemplated fiom 
about 31*2 B C , and was actually etaited fiom the ^eat 305 B C 
It would thus appear that the cia which the eaihci Khaioslhl 
insciiptions use may in all piobabihl^ have been this eia 

Hence — 

The Kharosthl Inscuption ^eai — 


58 repiesenfs 247 

78 227 B C 

103 „ 202 B.C 

136 „ 169 B C 

187 „ 118 B C 

384 „ 80 A D 

399 ,, 95 A D 


The aichaeologists alone may say if this detei minalion 
lepiesents the neaiest approach to reality If wc aciept the 
hypothesis that the era used in these inscriptions is leally the era 
of Soleucus Nikatoi, who in all piobabihf\ is refeiied to as the 
Maharajatiraja, there would be a slight overlapping of it with the 
era of Kauiska started from 80 A D , wdiich is peimissible If the 
Jf/iorost/ii inscriptions hero use the eia of \Ie\aiider the fTieat, 
this was probably started fiom about '327 A D , there would bo 
no o^ellapplng with Kaniska’t, eia My own in lepeiident 
view 16 that Seleucus’s eia meets all the condition ^ of the eia used 
in these insciiptions and the slight ovei lapping with ICimska’s 
era is permissible, as has been said befoie If Dr Konow has not 
leallj been able to get at a tiue chionological ordei in making up 
his List A, some of the inscriptions might belong to olhei eias of 
later beginning 

Next w^e have to considei the inteipietation of Di Diideis, 
who has opined that the era of Mahaiajiitiiaja 292 oi 299 was 



232 


ANCIENT INDIAN OBEONOLOGY 


leally (he Parthian eia stalled from 248-247 B C * We have to 
diffei fiom him Kaniska’a era could not have been started 
frorn 128 A D as has been shown in the preceding chapter Dr. 
Van Wi]k 13 wrong in his calculation There -was no one king 
in these days who was styled Maharajarajatiraja Kaniska was 
one and another was a Kusana (Taxila silver scioll of the year 
136) The title in its Greek form was very probably first 
assumed by Seleucus Nikatoi The same title maj have been 
assumed by or ascribed to the great Maurya Emperor A^oka Our 
lesults of calouUtion are set foith below 

On Dic 26, 272 B C , at G M T 0 hr , 


Mean 300 = 270° 3' 10" 72, 
,, Moon = 90° 21' 38" 07, 
Lunar Peiigee=G4° 6' 

Sun’s Eccentricity = 017613 


"FTpupe— 

Appt Sun = 270°57'. 

,, Moon=87°25', nearly 


It was the day following the winter solstice day, and the full- 
moon (of Pansa) came m about-7 hrs more Thus this date was 
quite suitable for the starting of a new era The date show’s a 
peculiar coincidence w’lth that of Asoka’s accession to the Maurya 
Empire The real starting of Asoka’s regnal years may have 
been started five years latei, fiorn about Dec 29, 267 B C It rs 
again not unlikely that an era may have been started by 
Chandragupta Maurya, the grandfather of Afokd, from about,— 321 
A D We are here dealing wuth probabilities, but we must not 
forget that the last year recorded in the Kharosthi insciiplion of 
Skaia Dehii was the year 399, and there should not be much 
overlapping between the regnal years of Kaniska, and this older 
era of the Kharosihi inscriptions Of Kaniska the first regnal 
year can not much move from 78 A D , the zero year of the Saka 
kings The luni-solar phenomenon which led Dr Van Wijk to 
identify the regnal year 11 of Kaniska w’lth 139 A D , w’as true 
also for the year 90 A D This would make the regnal years of 
Kaniska possible for being started from 79 A D It is w’ell 
known that such luni-solar phenomena repeat in cycles of both 19 
and 11 years The 49 years which intervene belw’een 139 A D 


' Cf Acarya pu^piirijah, published by the Indian Research Institute, Calcutta, 
1940, page 288 
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and 90 A D , comprise two cycles of 19 yeais and one cycle of 
11 years There can thus navei be any possibility for an absolute 
fixing of the date of any past event by such luni-solar phenomena 
or events We have also to respect tKe tiadition and also to depend 
on the position of the equinoxes or of the solstices if eithei is 
discernible ox can be settled Di Konow and his astronomical 
assistant Dr Van Wijk have shown a total disregard for 
tradition and the lattei has depended on a veiy slendei evidence 
like a simple luni-solar event This can not but be called iriational 
and no chionologist would lend his support to such a finding 

As to Dr Van Wijk’s identifying the regnal yeais 11 aul 61 
of Kaniska with 139 A D and 189 A D , we can xeadily examine 
the validity thereof m the following way — 

The luni-solar cycles accoiding to the Sunjasiddhania are 
3, 8, 19, 122, 263, 385 and 618 years Hence the Chustian years 
in piesent times which were aimilai to 139 A D and 189 A D 
are respectively 1923 A D and 1935 A D The day which 
coriespoiids to iJifsasu 20 Uttaiaphalgunl ol the legual 

year 11 of Kaniska, was July 18, 1923 , while the date Sam 6, 
Ghetrasa mdliasa dwasca athamd di 8, coiiesponds to Maich 28, 
1935 Prom the calendais foi these years it is clear that Di Van 
Wijk has used the Indian full-moon ending lunar months in place 
of those which axe directly indicated in the Khaiostln inscriptions 
On this point I invite the attention of the reader to the finding of 
Dr Konow quoted below — 

“ We are on safer grounds when we want to ascertain whether 
the months began with full or new monn The Zeda inscription 
ot the year 11 is dated on the 20th of Asddha and the naJcsatia 
is given as Uttaraplialgimi Prof Jacobi has kindly informed me 
of the fact that the nadisatra belongs to the Sulda paksa, where it 
may occur between the fifth and the eighth day If, therefore, the 
twentieth day of the month falls in the beginning of the bright 
half, in our case the fifth day after the new-moon, the tull-moon 
day must be the first day of the month 

The same result can apparently be derived from the 
Takt-i-Bahi inscription, where the first Vaisdltlia seems to be 
characterised as (puiia) paksa, evidently because it was the 
30— 1408B 
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Buddha’s biith-day, which liadition sometimes gives ,is tlic 
full-moon of VaiMlJia 

If the first day of Vaikdlha was the full-moon day of Vai^dhha, 
then what is lunai VmsCiUha of the Kh(tro<fthi inscriptions would 
end on the day before the full-moon of Jyaislha Such a month 
IS called in the Hindu calendar , not VdUdhhd but Jyaislha The 
coiiespondiug dates in our own tunes of the 20th Asddlia Sam U, 
and the 8th of Gaitra of Sam fi] of the insciiptions, which were 
taken icspectivoly as July 18, 1027 and March 28, 1935, would 
show that Dr Van Wijlc has tnisundci stood the moaning of theso 
peculiar lunar months of the Kharosihl insciiptionB 

We understand that the earlier era of the Kharostin insciiptions 
was really Seleucidean era reckoned from the year 311 B C The 
era may also ho that of Chandragupta staitcd from the year about 
321 B C or it may also bo that of Asoka the Great, fiist 
determined from the year 272 B C , but started later on fiom 
267 B C It cannot bo Parthian era, ns Kaniska’s date of 
accession must be very near to the year 78 A D , and his regnal 
• years in all probability started from 80 A D , tho epoch of the 
PaitdmahasuUIhdnta As to Dr Ludors’s view on this point 
we can say that the donors of tho Mathura inscription of the year 
292 may be Greek, but the inscription was made intelligible for 
other people, viz , tho Indian , the ora in question may more 
likely be that of Chandragupta or of Aboka the Great Too 
much overlapping of tho two eras is, how'crer, inadmissible 
The era in qupstion most piobably was tho Seleucidean eia 


1 Koqow’s Introdiicbiou to Cor/)!!! 7nscn;)tioni/»i /'Hf/icariim, Vo! II , p Ix'smv 
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INDIAN ERAS 

The Sainvai or the Mdlava Eia 

In this chapter it is proposed to discuss three points in 
relation to the Malava oi the Sam vat eia (i) how it was started 
initially with the mode of reckoning the year, (ii) why it is called 
Krta era and (iii) why in the Malava oi the Vikrama Samvat 529, 
on the second day of the lunar month of Tapasya oi Phdkjuna, 
the Indian season of spring is said to have already set in, as we 
have it in Fleet’s Gupta Inscriptions, Plate No 18 

This era, which IS at present better known as the Vikiama 
Samvat, has its yaar-beginmng from the light half of lunar 
Gaitia according to the rule of the scientific siddhantas or 

treatises on astionoiny, all of which are of diffeient dates winch 
cannot be earlier than 499 AD In the preceding chapters, it has 

been shown that from the earliest Vedic times, the yeai was taken 
to begin from the winter solstice day , the Veddngas also followed 
the same rule It was perhaps so, also with Christian era 
initially We now proceed to discover how this Malava or the 
Samvat era was started initially, on this hypothesis, from the 
winter solstice day 

Initial Starting of the Era 

Now, 1997 of Samvat era = 1940-41 of the Chiistian eia 
0 yeai of Samvat eia = — 57 of the Christian era 
= 58 B C 

From 58 B C to 1940 A D , the mean precession rate was 
= 60" 0370 per year, and in 1997 years, the total precession of 
the equinoxes and solstices has been = 27°45'24" nearly Hence 
what was 270° of the longitude of the sun about 58 B 0 , is now 
about 297°45'27", which is the present-day longitude of the sun 
about the 19th of January 
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Now, 1097 ycats = 1030 yiB-Jin/S )c.irfi4l \i IIoiko 
wo get an accurate him solai cycle of lOOG }oar‘. ^ 

Bideical yeaiB = 720052 tlayt neatly Wo applj thP 
backward to Jan 20, 1930 A D and arrive at — 

(1) The date, Dec 25, 50 B C , on whidi at G AI ^ ' 

Mean Sun = 270" .55' 20" 80, 

,, Monn 200'’ 51' .57'' 05, 

Liinni Pengee = 200° 10' 8" 00 

Heic the ncw-inoon fell on the the 20t!i Dceember 
on the wintci solstice da} winch was ttu> 21th Dccenihr’’ 
unlikely the Sannat yeai rtckonini,' had it-, origin fro'”' ^ 
ncw-nioon day 

(2) Secondly a full-moon happened on .Ian JO, 10.'^' ^ ’ 

then hy a process sitnilui to that shoun ah)ve we arrne 

The date, Dec 25, 03 B C , on which at G M N , 


Mean Sun = 270° 53' 3!)" 15, 

„ Moon = 00° 32' 12" 27, 

Lunui Pongee = 07° 22' .50" 01, 

Sun’b Apogee = 07° 39’ 21' GO 
,, EcccnUicit}= 0175223 

The full-moon no doubt happened on this date, hut it 
day following the wintei solstice If }ear-ieckoning wu'-' chitted 
on the basis of the coirectly ascertained u inter ‘-olbtice ‘^^5 of 
this year, the lunar months would ho leckoiicd to beg’” 
the full-moon day of the lunar Pausa, as in the 
insciiptions, as we shall see later on 'Tlio distinp”*‘'*””o 
charactei of this Pattsa was that the full-moon was 
with the ‘junction star ’ Ptuiarvasu {(i Gcnintorum) vciy 
We, bowevei, try to find the full-moon oi the new-mood 
happened exactly on the winter solstice day 

(3) We go up hy 8 years oi 99 lunations fiom 
59 B C , and airive at — 

The date, Dec 24, 07 B C , on which ut G.M N , 
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Mean Sun = 260 ° 52' 40" 10, 
Mean Moon = 266° 18' 62" 09, 
Lunai Peiigee = 294° 29' 57" 00, 
Sun’s Apogee = 67° 35' 19" 

,, Eccentiicity = 017524 


The coiiesponding 
date m our time — 
Jan 19, 1931 


Here the new-moon happened on the day following, ? e., on 
the 25th Dec , the day after the winter solstice 

(4) We next go up hy 8 yeais or 99 lunations from ^ Dec 25, 
63 B C and arrive at — 


The date Dec 24, 71 B C , on which at G M N , 


Mean Sun = 269° 50' 53" 49, 
„ Moon = 95° 36' 6" 54, 
Lunai Perigee = 131° 43' 18" 00 


The coiiesponding 
date m our time — 
Jan 17, 1927 


Here the full-moon and the sun’s reaching the winter solstice 
fell on the same day, and the full-moon was conjoined with the 
‘ junction star ’ of Punarmsii or /3 Gemnioium, and this was the 
distinguishing mark of the winter solstice day The piactice 
was, probably, to intercalate one lunar month occasionally on the 
leturn of the similar full-moon neai /S Gemnionm This is on 
the assumption that the yeai was begun from the dark half 
of Pausa 


(5) Lastly to finally examine if the new-moon and the 
Bolsfice fell on the same date, we find that on — 

The date Dec 23, 75 B G , at G M N , 


Mean Sun = 268° 49' 57" 16 
Mean Moon = 271° 42' 46" 21 
Lunai Peiigee = 328° 49' 58" 00 


winter 


The coriGspondmg date 
in oui time — 

Jan 17, 1923 A D 


The new-moon happened on this day but it was the day befoie 
the winter solstice. 

On the whole it is not impossible to infer that the year of the 
Samvat era used also to be reckoned from the light half of 
Mdgha, i e , from a day which was like the new-moon day of 
Jan 17, 1923 of our time , the distinguishing character of this 
Mdgha was that its first quaitei was conjoined wuth /3 Anetis, the 
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‘junction Btai ’ of the nalcsalra Aivini Poiliaps the Indian 
orthodox reckoning albo staited fiom the light half of the lunar 
Mdglia of this type, while the Kharosihi inscriptions have the 
reckoning from the veiy full-moon day itself of luiiai Pansa, with 
the distinguishing featuie found in (2) and (4) 

The winter solstice day which just pieccded the year 58 B C , 
was the 24th Dec , 59 B G The new-moon neai this date fell 
on the 26th, It appeals that the Samvat oi latber the Malava 
era did not actually begin with 58 B C , but most piobably from 
57 B C , and that Samvat years aie not yeais elapsed, but am, 
like the Chiistian years, the current ones This will be cleat 
trom the next topic dealt with, vi?. , 

(ill) Why the Samvat Yean are called Krta Years 

Tbe oldest name of the Samvat years was aDo Krta years, as 
has been noticed by all the Indian archaeologists from Di Fleet 
up to Dr D 'R Bhaiidarkai and others of later times We 
propose to hnd the reasons thereof in this part of the chapter 
(1) According to all Indian Calendars, the Krtayufja began 
(a) on a Sunday which was (b) the thud day of the of the lunar 
Vamliha and (c) on which the moon was conjoined with the 
KrtUkas or Pleiades according to the Purdnas 
The Matsya Purdna says 

JFtkFTT t 

“ God Visnu caused bailey to ripen on the thud day of the 
light half of lunar Vaisdhha and started the Krtayiiga ” 

The same Purdna also says 

n Ch 65,2-3 

“ Those people who have fasted on the thud day of 'he light half 
of lunar Vaisdkha, would earn inexhaustible meiit foi it and for 
all other good deeds If this day be the one on which the moon 
is conjoined with the KrtUkds {Pleiades), it is tbe most valued of 
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all wbatevei be given away either ag cbaiity oi as oblations to 
the gods, or whatever be done by repeating the prayei, has been 
declared by the wise as of unending religious meiit ” 

The first signal for the beginning of the Krta eia, therefore, 
was that the day should be the thud of the light half of lu ai 
Vai^alclia, should be a Sunday and should also be the day on 
which the moon was conjoined with the Pleiades group 

The second signal for the beginning of the Krtayuga accoiding 
to the Malidbhdraba and the Ptunnas^ was 

li 

“The Krtayuga would begin when the sun, moon, Jupilei 
and the naksatra tisya (Piisyd) would come into one cluster 
(idii) ” 

Astronomically speaking, the condition for both these aspects 
to happen in one year for the beginning of the Kitayuga, 
would not perhaps lead to any single solution, but we aie here to 
look for a yeai neai about 57 B C , in which both these events 
occurred That year has come out fiom my investigation to have 
been the year 63 B C 


(1) In this year, the lunar Gailra ended on March 20, 63 B C 
(a) On this day, at Gr M N , 


Mean Sun =354° 54' 48" 57, 
,, Moon =360° 43' 45'' 69, 
Lunar Pengee = 66° 11' 49" 71, 
Sun’s Apogee =67° 39' 

,, Eocentiicity= 017522 


Hence — 

Appt Moon = 356°7' 
,, Sun =350°49' 


The new-moon happened at about 6-30 pm of Ujjayinr 
mean time 


(b) On Maich 21, 63 B C , at G- M N , 


Mean Sun = 355° 53' 56" 90 
„ Moon= 13° 53' 20'' 72, 
Lunai Perigee = 66° 18' 30" 76 


Hence — 

Appt Moon = 10° 17' 
„ Sun =357° 48' 


The first titlu of the siddhdntas was over about 4 p in , of 
Ujjayim mean time, and the crescent moon was visible after 
sunset most probably 


> Mbh , Vana, 190 , 90 91 



240 


ANCIENT INDIAN CERONOLOGY 


(c) On Sunday, March 22, G3 B C (J D =1098403), at 
G M N , 

Mean Sun =350° 53' 4" 23, nencc— 

,, Moon =27° 0'55"75, Appt Mooii=24° 37'. 

Lunai Peiigee = 00° 25' 11" 81 „ Sun =358° 40', 

and the lOliild (j; Tauu) = Ql° 20'nonily 

The snldhdntiG second litln was over at .ibout L-20 p m 
of Ujjayinl mean time According to the state of Hi idu 
astronomy of that tune the second day of the lunai Vai^fihlia was 
taken to end with tlie setting of the mom on this Sunday evening, 
and the thud day began Wihcn both the moon and the KrLlihd 
clustei became visible aftei sunset, they weio scp.iialed by about 
6° of longitude It could be thus infeiied that the moon would 
overtake the KrLttKds in about half a day This was piobably 
legaided as the hist signal for the beginning of the Krtaijuga 
If we think that the connecting of the day of the week, viz , 
Sunday, in the signal for the Krtayuga to begin, was a later 
addition, we have one further aspect to consider, that on the day 
following, the sun leached the Yernal equinox and this was the 
thud day of the light half of Vatylhha This ovent was peihaps 
a moie foiceful signal for the beginning of the Krtayuga 

As to a verj early use of the days of the week in the Hindu 
calendar, we have the following w'ell-known passage in the 
Hdopade&a 

“ Piiend, these strings (of the net) are made of guts , how 
can I then touch them with my teeth to day which is a 
Sunday ?” The rule was “ No meat on Sundays ” But we can 
not be sure of the date ot the Hitopadch 

It 18 thus not quite lational for us to assume that the week- 
days were leckoned in the Hindu calendar about the year 57 B C 
But it IS clear that the event of the sun’s reaching the vernal 
equinox on the third da} of lunar Vadahlia would be regarded as 
of very special significance for the coming of the Krtayuga 

(2) Secondly this yeai, 63 B G , was peihaps called the 
beginning of the /Gtoj/uf/a for the coming of another astronomi- 
cal event in it 
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On June 16, 63 B C , at G M N , we had — 


Mean Sun 
,, Moon 
Lunai Pengee 
Sun’s Apogee 
Mean Jupiter 


= 81° 38' 59" 72, 


= 80" 
= 76° 
= 67° 


20' 8" 16, 
0' 2" 58, 
39', 


= 80° 52' 26" 87, 


Jupitei’s Pei]beIion = 341° 34' 32", 
,, Eccentricity = 0443845 


Hence — 

Appt Moon = 80° 45' 

, Sun =81° 11' 
Jupiter as collected by the 
equation of apsis, 

= 85° 54' 54" 

V Cancii =97° 5' 


Jupiter had set aheady and the new-moon happened in the 
naksatra Piinarmsu , the Jovial yeai begun v as thus Paiisa or 
Malidpausa The longitude of the oldest fiist point of the Hindu 
sphere was about, -6° in this 3eai and consequently the longitude 
of the first point of the Pasya division vas=87"20' Jupiter was 
veiy neai to this point It may thus be inferred that the signal 
from Jupiter’s position as to the beginning of the Krtayiiga 
was taken to occur on this date, vjz , June 16, 63 B C 

Again on July 16, 63 B C , at G M T 0 hi , oi exactly one 
synodic month latei — 


Mean Sun =110° 43' 37" 39, 

„ Moon =109" 2' 21" 48, 

Lunai Peiigee = 79° 17' 13" 71, 
Mean Jupitei = 83° 19' 85" 21 


Appt Moon = 110° 57', 

„ Sun =109° 23', 
Jupitoi ns collected by the 
eqn of np‘-is = 88° 19' 


On this day also the sun, moon, Jnpitei and the naksatra 
Pnsyd -were in the same cluster This day also most piobably 
afforded anothei signal foi the coming of’the Krtayucja Jupiter 
had become hehacally visible about 30 dajs befoie 

If we go foiwaid by 12 lunations fiom the above date, we 
arrive at July 5, 62 B C , on which, at G M N , 


Mean Sun =100° 8' 20" 52, 
,, Moon =100° 4' 19" 20, 
,, Jupitei = 112° 47' 44'' 98 
S Gancn =100° 4' nenily 


Here was anothei combination of the planets, which might 
have persuaded men that the Kitayuga had begun 

On the whole it is thus established that both the luni- 
solai, and the luni-solar-Jovial-stelLii combined signals for the 
beginning of the Krtayuga, could be observed and estimated 
in the year 63 B C In this yeai the sun’s reaching the 
winter solstice happened on Dec 24, and the full-moon 
31— 1408B 



242 


ANCIENT INDIAN CHEONOLOGY 


da}' of Pansa was the day following it The actual starting 
^ of the Krta, MCdava oi the Samvat era was made 5 yeais later 
from the full-moon day of about the 28th Dec , 58 B C 
The Samvat yeai 1 was thus almost the same as 57 B C , 
and that the numbet ol the Samval cia tepicsenls the curicnt 
yeai as m the Chiistian eia Fuithci (he lunai months heie are 
full-moon ending as onginally in (ho Saka eta, as wo lune seen in 
the preceding chaplets The }cai wa^' leckoiicd fiom the full- 
moon day of Pau^a In 490 A D oi ‘'omo ycais latei than (Ins 
date, the Caiira Suhidtfi leckoitiiig was followed accoiding to the 
lule of Aiyabhata But in the Samval eia, we ate told that the 
lunai months aie still leckoned as full-moon ending, which is 
now a case ol a qtieei combination of opposites We next tuin 
to solve the last pioblem fiom the epigiaphic sotiicc in relation 
to this eia 


Malava Samvat 529, the Second Day of the Light Half of 
PhdJgnna and the Beginning of Spring 

In Fleet’s Gupta Insciiptions, Plate No 18, it is stated that 
spiiug had set in on the second day of the light half of PhdJgnna 
of the Malava ■S'crintiat 529 oi 473 AD Now' the }car in our 
time which was similai to 529 of the Malava eia was 1932 A D , 
and the date, to Maich 9, 1932 Elapsed }cais till this date 
was = 1459 sideieal yeais = 18046 luDations = 5320909 da}s The^e 
days aie applied backward to March 9, 1932 A D , and we arrive 
at the date — 

Feb 15, 473 AD, on which, at the Ujjayini mean mid- 
night. 


Mean Sun =320° 58' C8" 09, 

, Moon =355° 57' 22" 72, 

Lunai Perigee =233° 43' 28" 08, 
Sun’s Apogee = 70° 40' 14" 81, 

,, Eccentricity = 017323 


Hence — 

Appt Sun = 328° 48' 24", 

, Moon =300° 20' 

nearly 


Now the Indian spring begins, when the sun’s longitude 
becomes 330°, w'hich haxipened about 30 houis latei, i c , on the 
17th Feb , 473 A D The local conclil’ons piobably brought in 
spring earlier 
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Again 2 5 days before Feb 15, 473 A D , at Ujjayinl mean 
midnight, oi on the I3ih Febiuaiy, 473 AD at Ujjayini mean 
midday — 

Mean Sun =324“ 30' 47" 25, 

Mean Moon =323° 0' 65" 12, 

Lunai Peiigee =233° 26' 46" 04 

It appeals that the new-moon had happened about 3J his 
before, and the first visibility of the ciescent took place on the 
evening of the next day, the I4th Feb Thus Feb 15 was the 
second day of the month, as stated in the insciiption 

We now proceed to consider why theie has been an eiioi in 
estimating the beginning of spiing, which according to an old 
rule should come 60 days alter rhe winter solstice day We find 
that 60 days before this date, vtz , Feb 15, or, on — 

Dec 17, 472 A D , at Uj]a 3 ani mean midday. 

Mean Sun =267° 20' 37", 

„ Moon =284° 48' 4", 

Lunar Pei]gee=226° 59' 5" 

The estimated winter solstice day was thus piematuie by about 
two days On this day, the hist visibility ol the ciescent took 
place 111 the evening Hence the second day of the light half of 
Phdlguna was the estimated beginning of spring, r e , 60 dajs 
later The new-moon happened on the 16th December and 
the real Winter solstice day was the 19th December 

This inscription shows that the Griipta era cannot be identi- 
fied With the Samvat era The point that why or ]iow the 
Malava era came to be called Vikiaraa Samvat cannot be 
answered from any astronomical data. 

Note — We have here tried to inteipiet the astronomical 
statement of the Mandasoi stone inscription of Fumaia Gupta 
and Bandhuvaiman Tlie date of the inscription found here as 
Feb 15, 473 A D , was that of the thorough lepan and decora- 
tion of the sun temple at Mandasoi (24°3'N and 75°8'B) The 
inscriptioU says that spring lias set in 



CHrxPTER XXY 


IKJJT\N ERAS 
The Gvpla Era 

In the pic^ent cliaploi, it is pioposcd to detciinine the 
bej^inninp of the cia of the Gupta ompoiors of noilhcin India 
Di Fleet in hisgicat Iiook /nsrr/p/joiiuui Inihcanim Vo! Ill, nas 
published a collection of the Gupta in«ci iptions In ordei to 
veiify the dates in those insciipfions he had the assistance of the 
late Ml S 13 DiKsila ol l^oona and his calnilations led Dr 
Fleet to conclude tiial the Gupta cia began fioin 319-21 A D ’ 
This indefinite statement oi infeieiue is not ‘-atisfactoi} Alt 
Diksita i^as also not able to pio\e that the Gupta and Volabhi 
etas weie but one and tlie same eia ■ Of leccnt teais some hn^o 
even \enluiod to pio\e that tlie Gupta eia is to be identified ^\lth 
the Samvat oi Alalava eia Ilence it has become ncces^ai> to 
tiy to airive at a definite conclusion on this jioint, viz , the tuie 
beginning of the Gupta eia 

The tiadition about this cia is iccoided b} Albeiuni, ^liich is 
equivalent to this — Fioin the Saka jeai, deduct 2dl the lesult is 
the 3 eat of the Gupta kings and that the Gupta and Valabhi 
eias ate one and the same era ’ Now the Saka cia and the 
Sarnvat or Alalaia eia ate gcneiall}' taken to begin fiom the light 
half of lunai Gaiha As has been stated ahead}, it is exticinely 
conlioveisial to assume if this was so at the times when tliese 
etas weie staited 

From the eaihcst Vedic times and also fiom the Vcdfniga 
period, we have the most unmistakable ’evidences to show that 
the calendar year, as distinguished fiom the saciificial yeai, was 

1 Fleet— Corpus Inscnplwnum Indtcanm, \ ol HI (Gupta luscriptions), page 127 

2 S B Diksita, salfu.silvt, page 375 (Isl Edn ) 

3 Sachau s Alboruni, Vol U, pago 7 — “ Tlio epoch of the era of the Guptas 
falls, Ilka that of the Valabha era, 211 vears later thau the SaKaKala ” 
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started either from the wintei solstice day oi from the day 
following it The so-called Gaiiia-^uMadi reckoning started the 
year from the vernal equinox day or from the day following it 
So fai as we can see fiom a study of the histoiy of Indian 
astronomy ,^we are led to conclude that this soit of beginning the 
yeai was started by Aiyabhata I from 499 A D The gieat fame 
of Aryabhata I, as an astronomer, led all the astronomers and 
public men of later times to follow him in this respect We 
start with the hypothesis that the G-upta era was originally 
started fiom tue winter solstice day and that initially the yeai of 
me era moie correctly corresponded with the Christian 5 ear, 
than with the Gaitia SuMddi Saka yeai 

Now the year 241 of the Saka eiais equivalent to 319-20 A D 
We assume that tne G-upta era started fiom the winter solsLce 
day pieceding Jan 1, 319 A D The elapsed yeais of the Gupta 
era till 1940 A D , becomes 1621}eais and 1621 = 160x10 + 19 + 2 
Hence the starting yeai of the era was Similar to 1938 A D 
Now the mean precession rate from 319 to 1938 AD =50" 0847 
per year Hence the total shifting of the solstices becomes till 
1938 A D =22° 31' Oil" 54 Tnus what was 270° of the longitude 
of the sun, should now become 291° 31' nearly — a longitude 
winch the sun now has about the 13th of January On looking 
up some of the recent calendars we find that — 

( 0 ) In the year 1922, there was a full-moon on Jan 13 

( 6 ) ,, ,, ,, 1937, ,, ,, a new-moon on Jan 12 

We ajiply the elapsed 3 ears 1619 (sidereal) backward to 
Jan 12, 1937 A D , and arrive at the date — 

Dec 20, 317 A D , on which, at G- M N , or Ujja^Inl M T 

5-4 p m , 


Mean Sun 
,, Moon 
Lunai Perigee 
A Node 
Sun’s Apogee 


= 269° 6' 11" 26, 
= 272° 39' 40" 40, 
= 39° 50' 37" 26, 
= 257° 44' 29° 88, 
= 74° 7' 25° 16, 


,, Eccentricit 3 = 0173808 


Hence 2e =119' 5016, 

16=* =1'2981, 

Appt Sun =269°37' 

,, Moon = 268 °52'neail3 


The moon overtook the sun in about 1| hours and the sun 
reached the winter solstice in about 9 hours Hence Dec 20, 
317 A D , was a new-moon day and also the day of winter solstice 



246 


ANCIENT INDIAN CIIHONOLOGY 


accoiding to the oidinaiy mode of Indian jechoning As this 
day was simiJai to Jan 12, 1937 A D , vir , lunar Agrahuyann 
ended, it appears that the Gujita cia \S4is shiitcd fioni about the 
21st Dec , 318 A D , and (his was the I2tii d.iy of liiiiai Paii^a 
It must be reineinheied in this connection, (lull (lie disiinginshiiig 
chaiactei of (he liniai AquihCtyana, with which the jeai ended at 
the end ol a collect hini-solai c}tlc, was that (lie last quaitci of 
the moon w'as ^ery noailj conjoined with Cilrd (Spicci or 
a Virgims) * In oiii opinion this chaiactcr of the month wac used 
foi the inteicalation of a lunai month at tiic end of a coiicct 
luni-solar cycle We now piocecd to examine the dates gi\en in 
the Gupta Insciiptions as f ollected togcllici b} Dr Fleet in Ins 
gieat book on tlie subject 


I The First Instance of Gupta Inscription Date 

i- 

The insciiption says that the 32tli tilhi ol the light half of 
lunai Asddha of the Gupta year 105 fell on a Thursday Wo 
examine this by both the modem and the Siddhilntic methods 
tA) By the iModern Method 

The yeai 165 of the Gupta kings is smiilai to the jeai 1924 
AD The elapsed jeais till this date = 1440 sulcical }eats= 
525969 days We inciease the iiumbei of dajs bj 1 and dnide it 
by 7 , theiemaindei is 4, which show’s that the inscription state- 
ment of Thursday agiees w’lth (he Siiiida} of July 13, 1924 A D 
We next apply 525969 days backwaid to Jul} 13, 1924, and 
aiiive at the date June 21, 484 A D , the date of the inscription 
This date was 14 15 Julian centuries + 181 25 da}s bofoie 
Jan. 1, 1900 A D Hence — 

On June 21, 484 A D , at G M N , 

Mean Sun =91° 12' 50" 61, 

„ Moon =235° 7' 53" 42, 

Lunai Peiigec =335° 23' 2" 80, 

A Node =277° 14' 53" 51, 

Sun’s Apogee = 76° 14' 32", 

,, Eccentricity = 0173175 


Honce — 

2c = 119' 0501 
;'c= = l' 290 


1 Cf the longitude of the moon on Jon 4, 1937 A D , ai L Q Tvith that of 
a Vtrgxnis 

2 Fleet’a — Gupta InBoriptions, page 80, Eron Inscription 



INDIAN EEAS 


247 


From these we leadily find the same mean places at the 
preceding Ujjaj mi mean midnight Hence — 

On June 20, 484 A D , at Ujjayini mean midnight, 


Mean Sun 
, , Moon 
Lunar Perigee 
A Node 


= 90° 30' 47" 38, 

=225° 45' 41" 78. Appt Sun = 90° 2', 

= 335° 18'17 61, ,, Moon=219° 47'neaily 

= 277° 17' 7" 08 


Thus at the Ujjayinl mean midnight of the day before 
(.Wednesday), the 11th f din was cuiient, and next day, Thursday, 
bad at sun rise the 12th titln of tbe lunai month of Asadha 

(B) Accoiding to the method of the Khandakhadyaka, of 
Brahmagupta, the Kah ahaigana on this Wednesday at the 
Ujiayini mean midnight was=1309545 Hence — 

Mean Sun = 91° 3' 4", 

,, Moon =226°23'17"j 

Lunai Peiigee =335° 42' 56", 

A Node =277° 35' 17" 

The above two sets of the mean elements foi the same instant 
aie in fan agreement Hence the date of the inscnption is 
Thuisday, June 21, 484 A D , and the Zero year of the Gupta 
era is thus 819 A D We are here in agreement with Dikstta’s 
finding. 

II The Second Instance of Gupta Inscnptwn Date 

?TSTT sftg'T 

ctSTT SiT’FS ^ ^ fl! I ’ 

Heie the Hipt year 662 shows the Vikrama Samvat is 
expressed in elapsed yeais as 1320 , and as it is now leckoned 
it should be 1321 The Yalabhi Samvat 945 is the same as the 
Gupta Samvat 946, in which the 13th tithi of the dark half of 
Jyaistha fell on a Sunday 

Now the mean Khandakhadyaka ahaigana 

=218878 

flora which we deduct 30 

211848, 

which we accept as the coned ahargana and is exactly divisible 
^ Pleefc— Gupta Inscriptions, page 84, Veraial Inscription, 
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by 7, and which was Uue foi Saturday of A'iddha vndi J2 of ilio 
Gupta eia 945 The English date for this Saturday was May 25, 
1264 A E On the next day, Sunday, the date was, IMay 26, 
1264 A D , the date of the inscription 

From the above apparent ahargaua foi I'tfa'^, 25, J261 A D , 
whieh was a Saturday, at the Ujjayini mean inidinghi, we have 


Mean Sun = 1' 27° ]2' 48", 

„ Moon = 0' 27° 81' 40", 

Lunar Apogee = 0' 20° 20' 3" (with Lnlla's cnicclion) 
A Node = 0* 20° 53' 4" ( Do Do Do ) 
Hence, Appt Sun = 1' 28° 21' 57", 

„ Moon = O' 28° 8' 44", 

Moon-Sun =10'20° 40' 47" 

= 27 tithis + 5° 40' 47" 


Thus at the midnight (U M T ) of the Satuiday ended, 
about 11 his of the 13lh tithi of the daik half of Jijaj^ilha were 
ovei and 13 his nearly of it leinained Thus the cuiient titht 
of the next moining of Sunday was also the 13lh of the dark 
half of Jyatslha which is called Asadha ladi 13 

In the present case the Valabhi oi Gupta yen 915 = 1201 
A D Hence also the Gupta eia began fiom 319 D , and ve 
aie in agreement with Diksita 

III The Third buluncc oj Gupin Imrriplion Daft 

It IS here stated that in the Gupta or Valabhi jcai 927, 
the 2nd Utln of the light half of Phdiquna fell on a IMonday 
The English date becomes 1246 A D , Feb 19 Saka jear 
was 1167 yeais + 11 months + 2 tdhis, the Gupta ycai being 
taken to have been leckoned from the light half of lunar Pausa 


1 FJccl'fl Gupla Inscriptions, pigc 00, Yernvnl Inscription 
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The Lrue KhandakhSdijla aliaiqaua becomes = 212179 at 

Ujjayini mean midnight of monday, when 

Mean Sun = 10* 24^ 43' 44", 

„ Moon = 11* 24° 26' 37", 

Lunai Apogee = 6*3° 20' 53", 

A Node = 2* 1° 59' 40" 

Hence on the same dale at G a m , Ujjayini M I , 


Mean Sun = 10* 23° 59' 23", 
Sun’s Apogee = 2' 17° 0’ 0", 
Mean Moon = 11* 14° 33' 41", 
Lunai Apogee = 6* 3° 15' 52" 


Thus— 

Appt Sun = 325° 59' 2", 
, Moon = 312 56' 51" 


Moon — Sun = 16° 57' 25" 

= 1 iitht s 4° 57' 25" 


On this Monday, (be Ldin was (be ■second of (be liglu half of 
unai Phalguna, wluie the ‘-un’* longitude shows that the 
Bengali date was the i4tb of solai PhrlUjuna We aie heie 
in agi cement with Dllisita 

In this case also calculation by the modern methods is 
unnecessaiy as the lime was latei than of Biahmagupta It 
should be noted that the old year-ieckoiiing from the light half 
of Puusa peisists inspite of Aiyabhata I’s lule of leclcoinug it 
from the light half of Cfl/tra Heie al-o 927 of the Gupta Era 
= 1246 A D 

Zeio year of the Gupta Eia = 319 A D 
IV The Fourth Instance oj Gupta Inscrjptwn Date 

Tins states that the Gupta ycai 330 bad at its end the second 
Agrahdyana Here, the Gupta year 330, up to Agiahdyana, 
the time by the Catlia-Suklddt Saka cia w'ould be 570 j'Oais + 
9 mouths 

According to the Khandakhdnlijaka of Biahmagupta the total 
Kah-solur days up to 570 of Saka elapsed + 9 months = 
1349910, m winch we get 13839 y^,j luteicalaiy months, i e , 
1383 ex ict inteicalaiy months by (ho mean rate, wli ch tends 
to show that there was a second lunai Agiahdyana at tins time 
But this explanation appears unsalisfactoiy If we follow the 

* Fleet— Gupta InsciiptionB, pigo 92, tlio K'uia (22°46'N, 72°15'E) Grant 

3' 1108B 
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method of the Sjddhanias theie can be no intcicalaiy month m 
the solai month of Aguihdyam, which the lengtli as found by 
Waiien is less than that of a lunai month " We have also 
examined it caiefully and found that in the piesent case this 
could not happen We have then to examine it another way 
On Dec 20 of the year 317 A D , tlmie w'as a new-moon 
with which the lunai Aquihmjana eiidel and the sun turned 
noith The chaia'^tei of this liinai Agrahdyana was that the 
last quaitei was con]oine 1 vith Citid oi a Virgims The Gupta 
eia was started one yeai lalei than this date, fiom the 20th 
Dec , 318 A D The jear 330 of the Gupta eia \vas thus the 
year which ended about Dec 20, 618 A D and the iiumbei of 
years elapsed was =331 = 160x2 + 11 

Thus 331 yeais was a faiily complete luri-solai cycle, and 
compiised 120898 days Again 577825 days befoie Jan 1, 
1900 A D , was the date Dec 20, 3J7 A D Hence aiiplying 
120898 days foiwaid to this date, we aiii\e at ihe date Dec 20, 
648 A D , on which the new-moon happened with which the 
lunar Agtahdyana ended this yeai 

Now on the day of the last quaitei of this montn or the 
astalid which fell on the 13th Dec , 648 A D , the moon was 
conjoined with Citid oi a Virgims, in the lattei pait of the 
night 

On this day, at G BI N , we had — 

Mean Sun =264° 57' 0'''47, Ileuco — 

,, Moon =180° 14' 22" 10, Appnient Sun =265° 8' 

Lunai Peiigee =188° 32' 34" 17, ,, I\'loon=170° 10', 

Sun’s Apogee = 79° 46' 40" 79 Long of a T'’/;pi?HS = 185'' nearly 
2e = 118' 7, £c= = l' 398 

Diom these calculations it follows that the last lunar month 
of the yeai, was the second Agialidyana as this month completed 
the luni-solar cycle of 331 years 

The date of the inscription, being the second day of the 
second Agialidyana, was the 22nd o/ November, 64S A D 
With tins second Agialidyana wdiich ended on the 20th Dec , 

2 Length of Sohr /lgia/iayaJ!a=29(/c 30n 21\ 2'" 33'v (Butge-is— 5 Stddhanla, 
XIV, S) 

Length of Lunar month =29(/a 31ri 50v 63n (icc to tho KhandahJiMi/alia), 
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648 A D , the year 330 of the Gupta eia ended It must be 
admitted that the inscription as it has been lead or as it was 
executed was slightly defective In this case also Aryabhata I’s 
Gaiti a-Sulilddx rechoning is not followed 

Hete 880 of the Gupta era = 649 A D. 

Zero of the „ „ =819 A D 

V Moivi Copper Plate Insciiption 

Tins ins'^iiption says that ou the day of the 5th tithi of the 
light half of lunar Phdlguna of the Gupta yeai 585, the king of 
the place Morvi (22° 49' N and 70° 53' E) made a gift at the time 
of a solar eclipse, which happened ^ome time befote this date, on 
which the deed of gift, viz , the coppei plate in question, was 
executed 

To find the date of this coppei plate, had been a pit-fall foi 
Dr Fleet, who mistook that the solai eclipse m question 
happened on the 7dh May, 903 A D Now the year 585 of the 
Gupta should be 904 A D and the date of execution ut the plate 
should be Feb 20, 904 A D We looked for the solar eclipse, 
two lunations + 5 days before and 8 lunations-f5 da 3 '^s before this 
date Although theie happened the two solai eclipses at these 
times, they weie not visible in India 

We find, however, that here the Gupta yeai is reckoned not 
fiom the light half of Pausa, but from the light half of Gaitra 
accoiding to Aiyabhata I’s rule Here the year 585 of the Gupta 
era=826 of the Gaitia-Suhladi Saka eia = 904-905 A D , oi the 
Zeio year of the Gupta ei a = 319-20 A D the date of the 
inscription corresponds to Match 3, 1941 A D , and the elapsed 
years till this date = 1036 j ears = 12814 lunations= 378405 days 
The date of the copper plate wciks out to have been Feb 12, 905 
A D The eclipse lefeired to m the inscription happened on 

1 Pinaliy accepted by Fleet— Indian Antiquary, Nov, 1891, page 382 S B. 
Diksita did actually find it 
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method of the Suldhantas theie can be no intcrcalaiy month in 
the solai month AciHihdijdna, o( v/hich (he Icngtli as found by 
Waiien is less than that of a luiici] month * We have also 

examined it caiefully and found that in the picsent case this 

could not happen We have then to examine it another way 
On Doc 20 of the year 317 A D , thric was a new-moon 
with which the lunai Agnilinyana endel and the sun turned 
noith The chaia-^tei of this lunai AcjrcihCiyana was that the 
last quaitei wao coDjoine 1 with GihCi oi « Vircjmik The Gupta 
exa was started one yeax latex than this date, fxoin the 20th 
Dec , 318 A D The jeai 330 of the Gupta exa w'as thus the 
year which ended about Dec 20, 618 A D and the iiiinibcr of 
yeax s elapsed was =331 = 160 x2^ 11 

Thus 331 3 'eais wms a faiily complete lu''i-solax cycle, and 
compxised 120898 days Again 577823 days before Jan 1, 
1900 A D , was the date Dec 20, 3J7 A D Hence applying 

120898 days foxwaid to this date, w’e axii\e at the date Dec 20, 

648 A D , on which the new'-moon haiipened with wdiich the 
lunar Agiahayana ended this yeax 

Now on the day of the last quaxtex of this montn oi the 
astaKd which fell on the 13th Dec , 618 A D , the moon was 
conjoined with Citrd or a Vngims, in the lattei pait of the 
night 

On this day, at G M N , w'e had — 

Mean Sun =204° 57' O'' 47, Hence— 

,, Moon =180° 14' 22" 10, Appnient Sun =265° 8' 

Lunai Peiigee =188° 32' 34" 17, „ Moon = 179° 10', 

Sun’s Apogee = 79° 4G' 40" 79 Long of a Fi/f/niis = 185'’ neaily 
2e = 118' 7, fc= = l'398 

Fxom these calculations it follows that the last lunar month 
of the yeai, was the second Agiahayana as this month completed 
the luni-solar cycle of 331 years 

The date of the inscription, being the second day of the 
second Agiahayana, was ihe 22nd oj Novemhu, 64S A D 
With this second Agiahayana wdiich ended on the 20th Dec , 

2 Length of Solar /l(/ia7ittyn?ia = 29(/c 30n 24\ 2'" 33'v (Bufgeqs— 5 Siddhanla, 
\iv, 31 

Length of Lunar month =2940 31n 50v G”* 53"' (icc to the Klinndahhddijaha), 
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648 A D , the ye.u 330 of the Gnpta eia ended 11 mud be 
admitted that the tmcription as it has been lead or as it teas 
e%ecuted loas slightly dcfcctitc In this case also Aiijabhata Vs 
Gaitra-Suhladi rcehoning is not jolloioed 

Heie 330 of the Gupta eia = 619 A D. 

Zero of the ,, ,, =319 A D 

T' Morvi Copper Plate Insciiption 
fWRr !<TcTq^ I 

This ins'’iip(ion says iliat on the day of the 5(li ttUii of the 
light half of iunai Phdlguna of the Gupta \eai 583, the king of 
the place Morvi (22'’ 49' N and 70” 53' E) made a gift at the time 
of a solai eclipse, whicli happened =ome tune befote this date, on 
which the deed of gift, viz , the coppei plate in question, was 
executed 

To find the date of Ihii: coppei plate, had been a pit fall foi 
Dr Fleet, who mistook that the solai eclipse in question 
haijpened on the 7th May, 905 A D Now the yeai 535 of the 
Gupta should be 904 A D and the dale of execution el the plate 
should be Feb 20, 904 A D We looked foi the solai eclipse, 
two lunations + 5 days befote and 8 lunations-ro days befoie this 
date Although thcie happened the two solai eclipses at these 
times, they were not visible in India 

We find, however, that hero the Gupta yeai is reckoned not 
from the light half of Pausa, but fiom the light half of Caitia 
accoiding to Aiyabhuta I’s lule Heic the yeai 585 of the Gupta 
era=826 of the Caitia-tsuLladi 8aka eia = 904-905 AD, oi the 
Zero year of the Gupta eia =319-20 A D the date of the 
mscrijilion coiiesponds to Maich 3, 1911 A D , and the elapsed 
years till this date = 1036 \eais = ]28]4 lunations = 378405 days 
The date of the copper plate works out to have been Feb 12, 905 
A D The eclipse lefeiied lo m the insciiption happened on 

* irinaliy accepted by Fleet —Iiidtaii Anliciuary, Nov, 1891, page 382 S B 
Djk^ita did actually find it 
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Nov 10, 904 A D.,‘ on which, at GMN oi 4-44 pin Morvi 
time. 

Moan Sun =234° 22' 20" 3J, 

Sun’s Apogee = 83° 0' 18" 32, 

Mean Moon =231° 7' 21" 80, 

D Node =240° 7' 31" 10, 

Lunar Pci]geo = lG2° 10' 10" 08 

The new-moon happened at mean noon iMoivi time, the 
magnitude of the eclipse as visible at the place was about 075 
The beginning ol the eclipse took place .it 11-35 a m Moi\i time, 
the end came about 12-45 noon Moivi mean time Duration was 
about 1 hi 10 min ' 

Secondly, if we use the KhandalJiddyalui constants, the 
ahaigana becomes foi 82b of Saka er.i-i8 lunationb = 87528 
Hence the mean places with Lalla’s collections theieto, at 
G M N at the same day, become — 

Mean Sun =228° 18' 5", 

,, Moon =224° 27' 30", 

D Node =239° 44' oG", 

Lunai Peiigee =155° 69' 47" 

It appears that this eclipse could be piedicted by the method 
of the Khandahhddijala The gift made by this copper plate was 
piobably a lewaid to the calculatoi of the eclipse 

VI The Sixth Instance oi Gupta Inscription Date 

I - 

In the year 156 ot the Guptas, v.hKh was the Jovial yeflr 
styled the Mahd vaiscihlia year, the insciiption records the date as 
the day of the 3id tithi of the light half of Kdrtiha 

Now 150 of the Gupta eia =475 A D 

Julian daytj on Jan 1, 475 A D =1894552, and 
„ „ „ „ „ 1900 AD =2415021 

The dillerence is 520469 days which compiise 14 24 Julian 
centuiieB + 253 days We mcirase 520469 days by 12 25 days and 

^ The abo\t' ciicumstanccs of the echpae have been calculated by my collaborator, 
Mr N C Lahiri,MA 

- Fleet — Gupta Inscriptions, page lOi, tho Khoh Grant 


/ 
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ainve at the date, Dec 20, 474 A D , on which, at G M T G his 
or 11-4 a in Ujjayinl M T , 

iMean Jupitei =170° 54' G" 57, 

Mean Sun =269° 47' 11" G6 

Hence we calculaie that mean Jupitei and mean Sun becatue 
neail}" equal 289 days later tc, on the J7th Septcraboi , 475 
A D , at 6 a m G M.T , 

Mean Jupitei = 194° 55' 3i" 42, 

j\Iean Sun = 194° 38' 19" 15 

It IS thus seen (hat the mean 2 )lacos would become almost 
equal m 6 lirs mo'e Foi the above mean places, howevei , 
the equations of apsis for Jujntei and Sun weie lespectively 
—2° 6' 4" 01 and —1° 45' 2" 70 Hence then appaient places 
became as follows — 

Appt Jupitei = 192° 49' 30" 41, 

,, Sun = 192° 53' 16" 45 

Thus they w'eie vciy iieaily in conjunction at G his GMT 
on the I7(h September, 475 A D 

According to Brahmagupta, Jupitei uses on the east on 
getting at the anomaly of conjunction of 14° This takes place 
in 15 5 days Hence the date foi the heliacal using of Jupitei 
becomes the 2nd Octobei, 475 A D , at G M T 18 his , when — 

Appt Sun =208° 45', and 
,, Jupitei =190° 20' nearly 

Thus Jupitei was hehacally visible about Oct 20, 475 AD 
The actual date of the inscription was Oct 18, 475 A D 

Here on the day ot the heliacal visibility, the sun 
was in the nahsatia Viiahlid, but Jupitei was 3° 40' behind the 
first point of the nnksatui division, the Vernal Equinox of 
the year being taken as (he fiist jioiiit of the Hindu spheie 
According to the rule ot naming Jiiiiitei’s years as given in 
the modem Sfnya Siddhdnta, XIV, 16-17, it was sun’s nalcsatia, 
on the new-moon piiioi to Octobei 18, 475 A.D the date ot the 


I 
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insciiptioii, which took place on Oct I-j-lH of the -^eai , gave 
the name of tlic yeai Tlic buii would icach the nnl^afja 
Anumdha, and the yeai begun was consequently Mahd vntbdhha 
yeai of Jupitei 

This insciiption also shows that the,Gux)la eia began fiom 
319 A D 

VII The Seventh Instance of Gupta Inscription Date 

The inscnplion iccoids the date as the -^eai 103 of the Gupta 
kings, tlie Jmial yeai called llvayiipi, the daj of the 

2ncl tithi of the light half of Cailia 

The 3^eai 103 of the Gupta eia oi 482 A D was similai to the 
yeai 1941 A D , and the date to Match 30, 1911 A D In 1439 
sideieal jeais (1941-482 = 1459), tbeic aie 532909 days, which 
aie applied baclavaid to the 30th Maicli, 1911 A D , and we 
aiiive at the teutatne date of the insciiption as Maich 8, 482 
A D On this date, at G M N , we had — 

Mean Jupiter = 29® 59' 8" 24, 

,. Sun = 347® 12' 47" 11 

TIeie, Jupitei’s heliacal setting is jet to come in about 
30 dajs Hence on Apiil 7, 482 A D , 

Mean Jupiter = 32® 27' 4G" 22, 

Sun = 16® 46' 57" 02 at G M N 

Thus the heliacal setting of Jupitei took place in two da3s 
moie accoiding to Biabmagupta’s lule on the 9th Apiil, 482 
A D , and the iiew-inooii happened on the 3ih Apiil, 482 A D , 
when the sun was in the nahsatra Bhaiani Hence the yeai to 
come got its name Asvayiiga 3'eai But the tentative date of 
the msciiiition \Vas obtained as Match 8, 482 A D , wdnch was 
21 days befoie the new-moon on about tlie 5th Apiil, 482 A D 
This needs elucidation 


* Fleet — Gupta Inscriptions, pnge 110, the Khoh Grant II 
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Heie bj' coming down by 30 days we aiiive at the lunai 
month of VmsalJia as it is leckoned now But in the yeai 482 
A D , 1 c , 17 yeais befoie the jeai 499 A D , when the Hindu 
scientific siddhantas came into being, the calendai foimation 
rule was diffeient In oui gauge jeai 1941 A D the moon of 
last quaitei got conjoined with Citid oi a Vxrginxs, on the ‘20tb 
Jan before suniise Hence as pointed out bcfoie in this gauge 
yeai 1941 A D also, the lunai Agxahdyaxia of the early Gupta 
peiiod ended on the 2?th Jan , 1941 A D Thus the lunai month 
that IS now called Paxisa in 1941 A D was called Agxahdyana in 
482 A D Hence the lunai Caxtra of 482 AD is now the 
lunar VaxSdlilia of 1941 A D 

The date of this insciiption is thus coiiectly obtained as the 
7th April, 4S2 A D , the Jovial 5 ^ear begun was a Malta 
Asvayuja 5 'eai Tbis instance also show® teat the Zeio yeai 
of the Gupta eia was appioximately the same as the Chiistian 
year 319 A D 


VIII The Eighth Instance of Gnpta Inscription Date 





This inscription records the date, as the year 191 of the 
Gupta empciors, the Jovial jear of Mahd caitra, the day ol the 
thud txthi> of the daik half of lunai Mdgha 

We fiist woik out the date on the hypothesis that the Gupta 
jeai was in this case also leckoned fiom the light half of lunai 
Pausa Ihe Gupta yeai 191, on tins hypothesis, would be similai 
to the Chiislian yeai 1931, and the date of the insciiiition uould 
coriespoiid ^'ith Maich U, 1931 A D Now th.s Gupta yeai 
191 = 510 A D , would be latei li-an the time of Aryabhata I, 
VIZ , 499 A D , by 11 years 

The elapsed years (sidereal; are 1421, which comprise 17576 
lunations = 519029 days These days are applied backward to 
the date, Match G, 1931 A D , and we aiiive at the date Feb 
12, 610 A D 


1 Pled — Gupta Tuscnptions, page 114, tbc Majligavam Grant 
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On this date, Feb 12, 510 A D , at G M N , we had — 

Mean Jupitei = 158’ 8' 3'^ 87 

., Sun = 323“ 40' 13" 72 

We find easily the snn and Jupitei had leached equality in 
mean longitude in 133 5 days befoie, when, at G M T 0 hi , 

Mean Sun = 142° 54' 15" 50 

Mean Jupitei = 142° 52' 48 57 

If these weie the longitudes as collected by the equations of 
apsis, then the heliacal visibility would come accoiJing to the 
iiile of Biahmagupta about 15 5 days latei The mean longitudes 
15 5 days latei become — 

For Sun = 158° 10' 54" 21 

Eoi Jupitei = 144° 10' 7'' 25 

These, collected by the equations ot apsis, become — 

Foi Sun = 156° 3' 27", 

' Foi Jupitei = 140° 16' 41 

Hence the tiue heliacal visibility would come in 4 days more 
We have lieie (1) gone up by 183 5 days and (2) come down 
by lo 5 days On the whole we have gone up by 168 days oi 5 
lunations +21 tit/us Thus on the day ol tiie heliacal visibility 
ot Jupitei, which came in loui days moie, we would have to go 
up by 164 days=5 lunations +17 tilhis This interval we have to 
apply backwaid to the 11th tdhi of Mayka, and we aiiive at the 
first day of Dhddiapada The date ol the hehactil visibility would 
thus be Sep 1, 509 A D , and at G M N the sun’s tiue longitude 
would be 160° 9' ncaily, which shows that the sun would itach 
the Hastd division On the piecedmg day of the new-moon, the 
sun would be m tne naksatia U PkaJyum, and the Jovial yeai 
begun would be styled Pkdlguna or the Makd-pkdlyuna yeai 
This lesult does not agiee with the statement of the insciiption 

It now appears that altei the yeai 499 A D oi Aiyabhata I’s 
time, the leckonmg of ihe yeais of the Gupta eia was changed 
fiom the light half of Paiisa to the light half of Gaitia accoiding 
to Aiyabhata I’s lule 

KdJahiyd, 31 
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“ The yuga, yeai, month and the fiist day o£ the yeai sfcaited 
simultaneously fiom the beginning of the light half of Gaitia 

Aftei the year 499 A D all the Indian eras slowly changed 
then yeai leckonjng fiom the winter solstice day to the next 
veihal equinox day, i c , the year beginning was shitted toiwaid 
by 3 lunations Hence in finding in oui own time a yeai similai 
to the Gupta yeai, of times latei than 499 A D , we have some- 
times to compaie it to the piesent-day Saka yeai and not to the 
Christian jeai 

Hence the yeai 191 of the Gupta eia=the yeai 432 of the Saka 
eia In oui times the Saka yeai 1853 is similai to the Gupta 
yeai 191 and the date of the insciiption coiresponds to Peb 24, 
1932 A D The number of sideieal years elapsed up to this 
date= 1421 -=519029 days, which .applied backwaid lead to the 
date of the insciiption as Feb 2, 611 A D 

The date of the heliacal risin^^ aiiived at befoie was Sept 1, 
509 A D The next heliacal rising would take place 399 days oi 
13 6 lunations latei The date foi it woiks out to have been 
Oct 5, 510 A D , and the sun had the longitude of 194° 24' 51" 
at G M N At the piecedmg new moon, which tollowed the 
pievious heliacal setting of Jupitei, the sun bad the longitude of 
about IVO”, and was in the naksatia Ottid oi the Jovial yeai 
begun was Gaitra oi the Mahd caitra yeai, as it is styled in the 
inscription 

In the present case the year 191 of the Gupta empeiois=432 
of the Saka empeiois = 510-11 A D Thus the year Zeio ot the 
Gupta emperors=24l of the Saka empeioit =319-20 A D 

The year and date as given in this insciiption is 209 of the 
Gupta eia, the day of the 13th tit/n of the hgiit half of GaiGa 
Following the Gaitra-SiiUddi leckomng, the coriesponding date in 
OUI time is the 11th Apiil, 1930 A D We have to apply 1402 
sideieal yeais or moie coriectly 17341 lunations = 512090 days 
backwaid to this date of Apiil 11, 1930 AD We thus auive at 
the date of the insciiption, March 19, 528 A D, 

33—14085 
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On this day, at G M N , we had — 

MeanJupitei =347° 37' 23" 09, Hence— 

Mean Sun =358° 53' 52" 27, Jupiter as coi rented by 

Jupiter’s Perihelion =350° 61' 21" 61, the equation of apsis 
Sun’s Apogee = 77° 42' 56", =347° 19', 

/, Eccentiicity = 017301, “^ppt Sun = 358° 5*^ 

Jupitei’s Eccentricity = 016175 

It appeals that the heliacal rising of Jiipitci would happen ^ 
3 days latei and the pieceding new moon happened 13 da-^s 
befoie, 1 e , on the 6th Maich, 528 A D 
P’oi on that date, at G M N , we had — 

Mean Sun =346° 5' 3" 98, Hence — 

,, Moon =343° 5' 27" 90, Appt Sun =319° 4', 

Lunai Peiigee =313° 57' 36" 84 ,, Moon = 345° 43', neaily 

Sun’s Apogee = 77° 42' 56" 

The new-moon happened at about 8 houis latei The sun was 
in the wa/csat? a Renat;, and the Jovial yeai begun was Asvaynga 
or the Malia Asvaywja yeai as the inscription says 

Heie the yeai 209 of the Gupta eia = 528 A D =}eai 450 of Saka eia 
the Zeio yeai of the Gupta era =319 AD =yeai 241 of Saka era 

X The Tenth Instance of Gupta Inscuplion Date 
The Nepal Inscription 

^5 Tiw ^^78? stWs- 

r 

Heie the date is stated lo have been, 386 of the (Gupta) 
eia, the day of tiie first tithi of lunai Jijaistha, the moon wasm the 
naksatra division Rohini and the 8th pait {muhuita) of the day 

The equivalent yeais aie 627 of Saka eia = 705 A D , we 
leadily see that the coiiesponding day in oui own time was. 

May 20, 1939 We aiiive at the date, Apnl 30, 705 A D 
(1) (2) 

Nowon-Apul 30, 705 AD, at On Apiil 29, 705 AD, at 
G M T 0 hr , G iM T 0 In , 

Mean Sun = 40° 54' 10'- 97, Mean Sun = 39° 55' 2" 64, 

,, Moon = 62° 0' 9" 07, Mean Moon = 48° 49' 34" 04, 

Lunai Peiigee = 322” 39' 15" 02 L Perigee = 322° 32' 33" 97 

1 Fleet— Gupta InsciiptiouB, page 95, This insciiption does not present anv 

peculiar feature 
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Thus on April 29, 705 A D , at G M T 0 hi , 

Appaieiit Sun = 41° 12' 

,, jMoon = 53° 50' 

Hence on this clay, at the stated Iioin, the first tillu was 
o\ei , we have to deduct about 3° 3' flora these longitudes (mean) 
to allow foi the shifting of the equinoxes fioni 499 A D Tlie 
date of the insciiption is thus April 2S, 705 A D 

According to the KhauflahliddyaJia calculations the aharquna 
at the midnight (mean) of Ujja 3 'ini of Apiil 28 = 14617 In 
Older to have the mean places at the G Jil T 0 hi of 29(h 
Apiil, we ha\e to lake the ahanjam = 11647 days + 5 his and 
4 min The mean places aie — 

lifean Sun = 36° 52' 12", 1 Uenco — 

I 

Mean Moon = 15° 13' 58", Appaient Sun = 38° 1G'.2'3", 

Sun's Apogee = 77° 0' 0", ,, Moon = j0° 44' 30" 

Lunai Peiigee = 318° 56' 2" j 

Note — To the Khandalhddxjala mean pi. ices, we ha^c applied 
Lalla’s coirectioiib which aie well-known in Hindu Astionoiny, 

Hence on the 29th Apiil at G M 'P 0 hi = 5-4 am of 
Ujjayini mean time, the first liiln was o\ei, the sun was in the 
noKsalra Krilihd and the moon in the nahsatia division Eohini^ 
which extends flora 40° to 53^ 20’ of the Hindu longitudes 
The dale of the inscription was the pievious day, the 28fch April, 
705 AD , as has been shown hefoie 

Now Gupta yeai, 386 = Saka yeai 627 = 705 A D 
Gupta year, Zeio = Siaka yeai 211 = 319 A D 

XI The Eleventh Eta tuple of Gupla Inscnplion Dale 

'The date of the insciiption is the Gupta year 199, the 
Mahd-mdiga .Jovial ye.ir, the day of the lOlh iithi of lunar 
Kdritka, which coiiesponds to Nov 21 of 1939 A D of oui times 
The elapsed sideiial yeais to this date = 1421 •= 17576 lunations 
= 519029 daj s 


' Eingraplitca liulica, Vol, A'lII, pp 264 cl seq 
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Hence the date of tlie Inscription was Oct 29, 518 A D 
On this date, at G M N , 

Menu Jupitei = 02° 04' 0" oO, 

Sun = 219" G' aO" 17, 

,, Moon = 332° 32' 20" 47, 

Now 169 days before Oct '20, 618 A D , the tine longitudes 
weie on May Id, at U M T G his , foi — 

Jupilei = 53° 5' 10", 

Sun = 52° 55' 15", 

and these aie practically equal Hence accoiding to Biahrna- 
gupta’s lule Jupitci should rise hchacally 15 5 dajs later, 
1 e , on May 29, 518 A D But on ISIay 21 518 A D , 

the mean sun had, at G- ]\I N , the longitude of 63° 22' 54" 
and the mean moon at the same houi, the longitude of 50° 40' 6" 
Thus the new-moou cinie on the day following, the siin having 
a small positive equition Tin new-moon-snii was iii the 
nahsatra division Mrgainds (53° 21' to 66° 40' of longitude), 
and the Jovial }eai begun was oi the Muhn-mlrga year 

as the insciipfiou sajs 

Thus the Gupta jeaf, 199 = 518 A D 
Gupta year, Zero = 319 A D 


XII TioclfUi IvslancL of Giipla Inscnplwn Date * 

Epigiaphtca Indica, Vol 21, Plate No 67 — The Navagiain 
Grant of Maharaja Haslin 





I 


The yeai 398 of the Gupta eia oi 517 AD, is called Mahn- 
(Isvatjaja year We find that on Apul 7, 517 AD, at U M T 
6 hib , 

Mean Sun = 16° 51' 25" 07, 

,, Aloon = 15° 55' 0" 42, 

Lunai Peijgee = 230° 1' 30" 70, 

A Node = 2° 58' 20" 27, 

Moan Jupitei = 14° 58' 46" 35 


^ KielhoriT'i appio\imat>- d ito wib 518 A D , Osl I"i or September 16 — Fpigra 
phica Indica, Vol VIII, pige 290 

* Comuiunicalcd by Piof D E Bbaadarkar 
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This \\as the day of the new-raoon with Jupitci at the 
position veiy iieai to conjunction and con"'’qucntIy of heliacal 
setting The iiew^-moon happened in the iiuf.satra Bliauini 
Hence the yeai is called the Maha-aivaijujn yeai 

Heie also the Gupta year, Zero=319 A P 

% 

Conclnston 

We have beic pio\ed, from 12 oi 11 concielo slatcmciits found 
in the insciiptions, winch ha\e used citliei the Gupta oi the 
Valablh era, that — 

(1) The Gupta and Valabhl eias weie but one .iiul the 
same era 

(2) It was most probable that the era in question had been 
oiigmally started by the Gupta emperois and was given new 
name by the Valahht punces who weie vassals of the Gupta 
emperors ‘ 

(3) The date fiom wdiicli the Gupta cia w’as stalled was 
Dec 20, 318 A D , when began the Zero year of the cia fiom 
the day of the winter solstice. 

(4) That the Gupta era agrees With the Clmstian eia fiom 
319 A D. till about 409 AD, the date of Aryabhata I, up to 
which the year rec honing began from the light half ot Pausa 

(5) From some year which was diffeicnt for dilTeient 
localities after 499 A D , the beginning of the year w^as shifted 
forward fiom the light half Paasa oi the Winter Solstice day to 
the light half of Cuitra, conformably to Aryabhata I’s dictum 
ot beginning the year Irom the Aernal Equinox day' This 
produced, in Indian calendars, “ a year of confusion,” as it is 
called in calendar reform One year of the Gupta era and 420 of 
the Saha era were thus leckoued as consisting of 35 or 16 luna- 
tions This is evident from the insciiptions dealt with as 
Nos V, VIII, X and XI This change has been noticed in 
the inscriptions of those localities where Aiyabhata I’s reputation 
as the foieniost Indian astronomer had been unquestionably 
accepted In such cases the Gupta yeais coi respond more 

1 Fleet— Gupta Inscriptions, Pkto No 18, tho Miindiisor Stone Inscription of 
Kumliagupta and Bandhuvaiman discussed in Chaplci XXIV on tbo Samval era 



ANCIENT INDIAN CllRONOLOGl 


iraably to the Cailta-^uhlddi f5aka years and that the Zero 
if the Gupta emperoiais taken as the S3^fa year 2il (Caitra- 
di) which IS the same as the Christian year 519-20 A D 
) sum up The Zeio year of the Gupta eia was oiig’inally 
me as the yeai 319 A D , and in times latei than 499 A D 
Zero year was in some ^cases taken as equivalent to 
) A D Fuithei the Gupta and Valahlu ci.is weio the 
eia It IS hoped that fuithei speculations as to this era 
be considered inadmissible 



CHAPTER XXYI 

TIME-INDICATIONS IN KALIDASA 


As to the date of Kalidasa, the greatest of oui Sanskiit poets, 
most divei^gent views have been held by different leseaicheis 
According to Maxmuller, Eeigusson and H P Sastii, Kalidasa 
lived about the middle of the sixth century AD On the other 
hand, Macdonell, Vincent Smith and A B Keith have held that 
the poet flouiished about the time of the Gupta Emperor Chandra- 
gupta, II, the first Indian monaich vrho, on epigiaphic evidence, 
IS known to have assumed the title of Vikramaditya {ca 380-416 
A D ) This is of course on the assumption that Kalidasa adorned 
the court of a king named Vikiamadifya of Djjayini, a tiadilion 
which appears to be of veiy doubtful value Then again Pro! 
S Eay,‘ Sten Konow, Chatterjee and other Sanskritists of the 
old school have identified the now known Vikraina Samvat, with 
the era alleged to ha\e been started by Vikramaditya of Ujiyami 
and have tried to assign to the poet the first century B C But 
epigraphic and other evidences aie, so far as I am aware, against 
this identification, as the oiiginal name of this Samvat era was 
‘Malavabda’ oi even Krta era We do not yet know when the 
original name of the era was changed into Samvat eia 

As no definite epigraphic evidence about the date of Kalidasa 
is forthcoming, such differences of opinion are quite natural, 
and any attempt to throw fresh light on the problem fiom a new 
point oi view will probably be welcomed by scholais 

In this chaptei we have tried to show that the gieat poet 
was thoroughly conversant with the Hindu Siddhdntic fscientific) 
astronomical liteiature, such lefeiences being found scattered 
throughout his poetical and diamatical works These refeiences 
have not been, as we shall see, coriectly interpreted by his many 

1 Prof S Bay’s paper, ‘ Age of Kalidasa, J R A S , Bengal, 1908 Compare 
also tlie Allahabad Un versity Studies, Vol 2, 1926, “On the Date of Kalidasa ’’ 
by Chatterjee 
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commontatois including Maliinritha The reason is ob\joiis 
These commenfcatois weie piimarily rhetoiicians and not experts 
in astionomy , hence they failed to get at the proper meaning of 
the passages and thus by their faihiie in this lespeit, have on!^ 

‘ darkened counsel by then woids ’ m their commentaries We 
take these references one by one , we shall tiy to interpict them 
coiiectly and asceitain thou chronolog'cal significance 

(n) The fust lefeience is — 

Naksalia-taiagiaha-samkula-pi jyolisraall candramasaiva rati ill 

— Raghu, VI, 22 

Heie tlie woid ‘tdrdriiahn' is a Hindu astionomical term not 
lecogniseJ by Malhnatha It means '&tai-liko planets,’ tiz , 
Mercmy, Venus, Mars, Jupitci and Saturn in conLadistinction to 
the Sun and the Moon which possess discs , the Hindu e< lentific 
astionomeis thioughout maintain this classification (c f Padca- 
suldhdntihl, XVIII, 61 . the Injahhallya , Gold, 48 , Modern 
Sdrija Sidclhdnia, VII, 1, etc ) Heie Alallinatha splits up the 
compound woid as ‘naksatra’ + ‘tara’ + ‘giaha’ This, sort of 
interpretation is apparently against the meaning of the poet 

(b) That Kalidasa was a keen obseriei of the first visibility 
of crescent is evidenced by — 

(;' Notiaih papus tiplimanapninadbhii 

Navodiiyam ndtJimnivau'iiidhlndm — Raghn, II. 73 

(n) Nidar^ayamasa visesadisyam 

iudnin navotthdnamivendumatyai — Raghn, VI, 31 

In these instances we haio the expression-, which are 
equnalent to ‘the newly risen loid of the of^c/Ziis’ and ‘to newlv 
risen moon’ 

(c) We ha\e further in Kalidasa — 

Tisiasta-loklpiathitena satdhamajena marge un^nNrusitva 

Tasraadapavaitata Knndinesah parvityaye soma ivosnaiabmeli’ 

— Raghn, VII, 33 

Here the poet says that in Aja’s retuin joniney to the cit} of 
Ayodhya, the prince of Vidaibha (his biother-in-law), nnwilling 
to part company of him as it were, accompanied Aja for three 
mg/its, just as the moon, as if unwilling to pait company of the 
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sun at the conjunction, lemains invisible for the maximum period 
of three nights and then sepaiates from him This interpretation 
makes the hguie a puinojoamd oi a complete similitude Hence 
Kalidasa was also an obseivei of the fact that the moon’s 
maximum peiiod of invisibility lasts foi thiee nights Malliiiatha 
here fails to interpret the simile in Kalidasa 

{(1) Again we have the line — 

Esa caiumukbi, yogataraya yujyate taialavimbaya SasI 

—Kumaia, AHII, 73 

/ 

‘This Moon, O lo\ely one, is getting conjoined with the 
Itqmd bodied, “junction-stai” of this night ’ 

Here we have the two words ‘yogatdid’ and ‘taialavimbaya' , 
the fiist one means any one of the seveial ‘stars’ with which 
the moon gets conjoined in hei ‘sailing’ through the sky in the 
course of a sidereal month MallinMha makes a muddle of 
the whole thing when he savs that the moon is always 
accompanied by a particular star in all nights (putt yah a my ay d 
yu'jyate sd yogatdid) Again the word ‘taiala-v\mbayd' means 
liquid-bodied, and not as Mallinatha expounds it A verse of 
the Siiiya Siddhdnta, as quoted" by Bhattotpala (966 AD) in 
the commentary on the Bihatsamhitd of Varahamihiia, runs 
thus — 

Tejasam golakah suryo giaharksanyambugolakah 
Piabhavanto hi disyante suiyaiasmividipitah 

— Bihatsamhita, IV 

(first cited by Dlksita, in his woik Bhdiatiya Jijotihsdstia, p 179) 
‘The sun is a sphere of energy, the planets and stars are 
spheres of loatcr, they are seen shining by being illumined by 
the lays of the sun ’ 

This evidence shows that the poet had studied the SCinja 
Siddhdnta as known to Bhattotpala, and used the word ‘tdiala- 
vimbayd’ in the strict Siddhdntic sense 

(e) Another ^elJ impoitanrastronomrcal passage in Kalidasa 

IS — 

Agast-^acihnadayanat samlpam diguttaia bhasvati sanmvitte 
Anaiidasitamnavaspavistim liima«iutim haimavatim sasaija 

— Raghu, XVI, 44 
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or ‘when the son nenred the solstice V^amnier so^ti.e) wIiIJ: wss 
the piece oi Cct'Of '<■? Xorth censed e hew of ice ironr the E:re% 
icyes which wes like ^ deLghtiiilly cold shower of rein/ 

Here Xso hlJIm/tln owing to ignorence of 5' 
cstroitomy tciis to mtert.r6t th- pheese ‘Apjjvfr - c hr. */ wLI^h 
ernuot but mer-n the eciipdc piece of O’- ci ' s His tneenxg of 
the plirese is the eouc hem solstice (the winter solstice A Tiie 
poet in the very pr-eceding st are. speeks ot the edveut of s"^tner 
et the beginning of which the sro h'd eite ly Ltr the winter 
solstice h' r r/jor'fb« oetore. end w-es ordy 60' cAtent from the 
suoimei solstice. Tne phrnse in q>..e<tion undonhtec'Iy mesns 
the summer solstice As to the Ay - A ,C'*r„i 'po^'r' 

longitude r-nd latitude the .'Stronooifo. I «hh7 rr :c‘^ sry : — 

In hlodern dfryi diddbyrrc iVIII. 10) we hove ' Acss'yo 
iMithum'ntcgrh' 

In PcaZcc^^idvhi'rtifC (XIV. 10' we hme ‘Herkrtldyr^'. 

Trom the shore end other works wt ie. m of C r cy- pAcc es - 



Po'' r Icngitcde 

Poler I'htcd-c 

Jrodern iS'Iri; iS 'dJ drtc 


S SO' 

Pat'LCSiRU C t'X'uC (.o'O .a D.I 

.. ' f'T 

S 7*' 

Brohm'guptr (GhS AD.' 

S7^ 

S 77' 

Lsil\ (74S A D ) 

S7= 

S S'l"^ 

From the ubove poktr 

ioiigitudes of C'T/ 

' it nppests thrt 

both Torfhe ond KfhdJs 

0 belonged to the 

seme sc-ho'7 ct 


Suidt Crt'i teccLmg. Tne d'te ot th? erriiest term of the 
Modern Sfrzr SzddTJ\ta is mos~ nncertoin It tioyevenbe 
..bout 660 AD. rs esdmrted by Burgess.^ 

(/) The poet IS ohnost entmouied of the event of the snrA 
re.'ching the sorumcr e'''stice when the trophvi mi ith of 0/ 
the first ot the may seoson begun. Ti e po'^t :^oys in Ri'j> ' . 

xm:ti. 6 — 

Xrb' ssco.r.nrgftoyjssrb so. lebhe 

lu bh'st. I AvTiii't. null tu rf n ' 

Ivly 'tom II bh.IiA bdutroym i~i r/ 
fc~iitom nebhom'sc mtvo pmj' aim 

z If t T-as recTsS £rs!t tatc t -» nirCiru In:, t- LO'jO.vu 41' -> ar cr 

0 to P 1 a=> rsic-CiO tj 0 L.er.,aj ' Pi- Tit 1. IcIT. p. li tLt Jj-i reap ga cp n. 
ia"*. abcat 51" AD a"c n.u earUir 
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‘The king (Nala), who&e fame was sung by the denizens of the 
sky, got a sou of the same coloni as the sky who became known 
by the name of Nablidi, and was to his people, as pleasing as 
the month of ^ahltas, the fust of the lainy season 

ig) Kalidasa has again m Eaghti, XI, 36 — 

Tau videhauagailnivasinam gam galaviva divah piniaivasu 
Manyate-sma pivatam vilocanaih paksmapatamapi 

vaucanaiu manah 

‘The piinces, Kama and Laksinana, as they stood before the 
people of the city of Yidelia, appeared as cha lining as the two 
stais Casio) and Pollux ol the )iahsatiu PmuDvasu As they 
diauk with then eyes the beautiful foims of the piinces, then 
mind took it a disappointment that then tiled ej'ehds fell 
preventing a continuous vi«iou ’ 

To the poet why the ktais Castor Aud Polluh weic so chaiming. 
was that the sun leached the suminei solstice at a jilace neai 
to them, and the buisting of the monsoons took place In the 
annual couise, the slai Casio's place is hist leached by 
the sun We shall not, theiefoie, be veiy wrong to assume that 
the poet indicates that the suinmei solstice of his time lay very 
neai to the place of this star The time when the summer 
solstitial coluie passed through it was 546 A D It lomams yet 
to be examined how fai it indicates the date of the poet 
Enough has been shown to establish, I trust, that Kalidasa was 
well tiained in the Siddhmilic astionomy of this time, was 
himself a keen observer of the heavens and specially of the moon’s 
motion amongst the ecliptic stars We now proceed to considei 
the other time-ieferences in Kalidasa’s woiks 

Oilio T^mc-Pejoenccs in Kdltdilsa 

The 6ist of these time-indicalious is deiived fiom the Mcgha- 
duia The stanzas in Pait I, 1-4, say thai the exiled Yaksa 
addressed the cloud messenger on the 6ist or last day of Asddha , 

‘ fiathama' and ‘piahma ’ are the two variants ot the text 
In the ediiion of the Megliadfda by Hultzsch, the commentator 
Vallabhadeva accepts the reading piasamadivasc and discards 
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the othei, and Malhnatha on the othei hand accepts the leading 
piathamadwase and lejects the othei We have to settle 
which IS the coireot leading We learn fiom Pait II, veise 
49, that the Yahsa's peiiod of exile would end in 
font months more, when Visnu would aiise from his bed 
of the serpent Sesa (‘Sapanlo me bhujagasayanadiitthile 
Biiingapanau, ^esanmasan gamaja catuio, etc ’) The dale 
for this last event being the day of the 11th tithi of lunai 
KaitUKa, foui lunations befoie it was the day of the 11th Uthi 
ot lxxnn .1 A&ddha Hence the day on whu h the Yaksa is said to 
have addressed the cloud messengei was that of the ilth tithi 
of lunai Ascidha As tbis day can nevei be the first or the last 
day of the lunar Asddha, and as this day can nevei fall on the 
first day of soiar Asddha, the real reading of the text is ‘ Prasama- 
divase ’ and not ‘ Pmthamadwase,’ the month being the solar, 
and never the lunar, Asddha Thus the day on which the Y'aksa 
IS made to address the cloud messengei was — 

(1) The day of the 11th hthi of lunar Asddha 

(2; The last day of solar Asddha 

(3) The day of the summer solsiioe, as this was the day for the 
bursting of the summer monsoons marked by the first 
appearance of clouds Here Kalidasa says ‘ that a huge 
mass of the fiist-iain clouds hanging from the side of the 
hill looking like a fully developed elephant, butting its 
tusks on the hill side,’ ‘ meghamashsta-sanum vapiakrlda- 
parinata-gaja-pieksanlyain dadarsa,’ as the poet has it, 
The next day itself was the first day of Nahhas, the first 
month of the rainy season The poet says that this month 
was imminent or ‘ pratya’^anne Nabhasi ’ when the Yaksa 
addressed the cloud With the learned Sanskrit authors, 
the summer solstice day was the tiue day for the 
bursting of the monsoons On this point cj the 
Pdindijana, IT, Oh 63, St 14-16 

The poet here in the Meghaduta has recorded a notable 
astronomical event of his time We have already seen that 
he has indicated the position of the summer solstitial colrue 
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as alino'^t passing tluough the stai Casloi , that this time 
Mas about 546 AD Now examining (he peiiod fiom 541 to 
571 A D we find thai the day on which the tluee conditions 
tabled above were satisfied was — 

The ‘iOth June, 541 A D , on which, at Cl M Noon oi the 
Ujja 3 inl mean time, 5 — 1 p m 

Kliandaklridx aka ]\rodernb 

Ti lie Moon' = 226^1' 221^2' 

Tiuc Sun = 80° 38' 90° 0' 

'Note — l]he Khandahhadyala is an aslionomical compendium 
by Biahmagnpla dated 665 AD, m which he sets foith (he 
ardhaidtrila system of astionomy as taught by Aiyabhata 1 
Vaiaha, in bic Sunja&iddhdnta, has boirowed wholesale fiom 
Aijabhata I, but M ithout mentioning in any M’a\ the source he 
IS a boiiotvei fioin ' Theie aie indeed only two systems of the 
Hindu Siddlulniic a«tronom}, the dulhardliiha and (he audayika 
To the former cla^-s belongs also the Modem Sduja Siddhdiita, 
to the otbei i la^^s fall the Aiyahliaihja, the BrdhinaspJiula- 
siddhdnla of Biabmagupta (628 AD), (he -^isyadliliuldlnda of 
Lalla (748 A D ), the SiddltdnlaicLIiaia of Silpali and the 
Siddhdntabiwinani of Bhavkaia I 

Here, accoi ding to tho Khanduhhadijdha, Moon— Sun = 136°2‘j', 
the eleventh iithi M'as over about nine bouis betoic, i c , at about 
8 a in in the morning, and the fiist day of Kabliai, was the next 
day, and that this date ot June 20, 54J A D , was the liue last 
day of the solai dsddlia The sun’s longitude accoi ding tx) the 
modern constants shows the day as the tiue day of (he snmmci 
solstice of the yeai This lofeience thus indicates the time of 
Kclhdasa as about 541 A D , which is not veiy ditferent fiom 546 
A D obtained befoie 

The second of these time-iiidications is deiived flora oui poet’b 
dtaraa, Ahlujndnabalxunlahi ^ VII, 91 Heie Kalidasa emplojs 


* P C &cii?uptn, Translation of Uic /i/iaiu/flA/iaJi/fl/.fl, tbe introdiiotiou, Calcutta 
University Press, 1931 A D 
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an actionomical simile to desciibe the final union of Diisj^anta 
with Sakuntala The pnnce thus speaks to his consoit — 

IT 1 j e, Smi tibhinnauiohatamaso 

Distya piamukhe sthita'-i sunjukhi 
Upaiagante sasina 

Samupagata Eohiiil yngara 

‘ It IS by a piece ol good luck, iny lovely daihng, that you 
stand befoie me whose gloom oi deiusion has been bioken by a 
return of memoi}. This has been, as it weie, the star liohini 
has got conjoined with the moon at the end of a total eclipse ’ 

So fai as we can see, oui poet again uses another specially 
noticeable astionoraical event ol his time foi a sinwle A total 
eclipse of the moon happened according to Qppolzei’s Cunnon der 
Fin&tcine6se on Novembei 8, 542 A D , with the middle of the 
eclipse at 17 hours 5 minutes of G M T oi the Ujjayini mean time 
‘22 hours 9 minutes the half durations foi the whole eclipse 
and the totality were 112 minutes and ol minutes respectively As 
to the magnitude and the half durations, I trust, Oppolzei s book is 
correct, although not based on the most up-to-date astronomical 
constants The authoiities for Ins longitudes were Leveirier 
and Hansen , thus the begiiiiiings and ends are not very correct 
as set forth below — 

On November 8, 542 A D , at 17 honrs 5 minutes, GMT, 
we have — 

Newcomb and Blown Leveiner and Hansen 
Apparent Sun 228" 28' 49" 228° 28' 46" 

Apparent Moon ' 48° 16' 41" ^ 48° 26' 3" ' 

Thus according to the most up-to-date authorities. 
Moon ~ Sun = 12' 8", while according to Ojipolzer’s authorities 
the same = 2' 43" The difference of 9' 25" would be gamed 
by the moon in 19 minutes more Consequently the beginnings, 
the middle and the ends have to be shifted forward by 19 
minutes The eclipse thus began most conveniently at 8-86 p m. 
and ended at 0 Hour 20 minutes a m of the Upayinl mean time 
on Novembei 9, at a vciiy favoiiiable time foi the obscivation 


^ Corrected by 12 priocipal equations 
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of the conjunction of the moon loith the stai Bohmi (Aldehaian) , 
an 3 at this instant — 

Apparent moon 49° 31' 10" 

Longitude of Eohinl {Aldehaian) 49° 30' 11" 

Latitude of Boh ml (Aldehaian) —5° 28' 17" 

The moon at the end of the echpse had almost complete 
equality in longitude with the stai Aldehaian oi Boliini, as could 
be estimated by producing the line of the moon’s cusps foimed 
at the eclipse some time before its end 

The date of this peculiai lunai echpse, , 8-9 Nov , 542 A D 
confiims the dates 546 A D and 541 A D as obtained befoie The 
period in winch Kalidasa in all probability observed these tliiee 
astionomical events, which ha has recorded in his woik in his own 
way, runs fiom 541 to 546 A D The events thus tend to place 
Kalidasa in the middle of the sixth centuiy A D 

In the pievious reference ( from the Mecjhodiita) we have 
shown before, that in the phrase ‘ Asddhasya puiiamadivase,’ 
the word ‘Isddha’ is to be taken in the sense of the ‘solar’ 
and not of the ‘lunar’ month of Asadha 

This inteipietation makes the date of the poet later than the 
date of the starting of the Hindu Siddhantw astronomy I have 
not as yet come across any mention of solar mouths in Indian 
epigraphy That the Hrudu sidd/idutas date fiorn that epoch at 
which the planetary mean places (or even apparent places) are 
almost all equal to the tropical mean longitudes as calculated 
from the most modern astronomical constants, is the sole test 
by which it can be ascertained Aijabhatal indeed makes 
his epoch 3,600 years after the Kali epoch of 3102 B C , Feb 17, 
24 hours or Ffcbi uary 18, 6 hours of U(]ayriii mean time The 
date and hour we arrive at is — 

March 21, 499 A D , UjjayinT mean midday The mean 
longitudes are shown in the following table' — 


^ Compaie also llie Table on page 38 
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Planet 

Ardln- 

rntriloi 

s\8lein 

AudnjiKn 

system 

Mod S, 
Siddhfintn 

Mean Trop 
longitudes 
Moderns 

Error in 
Ardlia- 
r itrikn 

Errors in 
^uda^l^n 

0) 

(2) 

(3) 

(4)2 

(5) 

(0, 

(7) 

Sun 



0° O'O" 

350° 42' 5" 

-f-l/ >) 

-1-17' 55 

Moon 


2S0° 18' 8" 


OQO” 21' 52" 

-1-23 S 

-123 8 

LA Node 


352° 12 0 


052° 2' 20" 

-t 0 31' 

0 ir 

L Apogee 

35° 12' 0' 


31" 5G tr 

35" 21' "IS 

-H7'22 

-1-17' 22' 

Mercury 


180° O'O" 

10S° 7 18' 

13S° 9' 51' 

-180 51' 

-fl70 0 

Ycmis 

350° 21' 0" 

060° 21 0' 

352° 16 O' 

350° 7' 5’' 

-^10 0 

-1 10 0' 

Mais 



9* 48 0' 

G°52 lo' 

-1-12 15' 

-1-10' 15' 

Jupiter 



180° 0 3' 

187° 10 10 

-lO 17" 

1-1' 12 

Saturn 

40° 12 0" 

40® 12 y 

50° 21'^0 

16' 21' 13' 

-50 17 

-1-50 17' 


The mean ‘ planets ’ of the (InlhardluLa system aic the same 
as taught by Yaiaha m his so-called SilnjabJihlhnnla The date 
of the Modem 5/7?//a iS/d(//n7»ta as judged by a similai test is 
put at 1091 A D by Bentley, which cannot be set aside as un- 
acceptable (Calcutta Uniieiiity lepnnl of Burgees’ tianslalion, 
page 24) The leadei rnav on this point compaie Dlksita’s woik, 
the Bhdiatlya Jyolihsdslra, page 200, Jst edn , and also my 
ai tide, ‘ Hindu Astionomy ' jn the journal Science and GiiUurc 
foi J une, 194 J 

The planetaiy position as in cols (2), (I) and (5j aie in 
geneial agi cement, excepting in that oi Mcicun, \^heie the 
eiror is lespectnely —3° and -j-3° neaily in the above two 
systems The next gieat difleience of + ol' occuis in the mean 
place of Satuin , ip almost all otliei cases ilie Hindu mean places 
(oi more coiiectly Aiyabhata’s) are almost the same as calculated 
fiom the most modem constants Hence theie should 
not be any doubt as to the date flora which the SiddhCmtic 
calculations weie stalled — that date must be Maich 21, 199 , A D 
The Hindu lule foi calculating what is called Ayaiuhii&a, oi the 

2 The Modern Siinja Siddhanta longitudes nie for 12 horns 83 G nunutea of 
U M Time 
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distance of the 1st point of the Hindu sphere fioin the veinal 
efjuinox of date, also accepts this as the date when the two 
points were coincident Theie is anolhei date also, viz , 444 of 
Saka eia 01 522 A D , called the Bhata 3 'eai, from which also - 
the Ayandmia is calculated Thus we conclude that as Kalidasa 
means the solai month of Asddlia in the phrase ‘ Asddliasya 
piasamadivase,’ his date cannot be eailiei than 499 A D , oi 
even 522 AD It was from about these dales that the Hindu 
signs of the zodiac weie foimed and solar months foi the dilleient 
signs of the zodiac came to be calculated in the Hindu calendai , 
in the foim of transits of the sun from one sign of the zodiac 
to the next 

As to the date of Kalidasa, we have, as set forth above, the 
first time-indication in which he hints that the summei 
solstitial coluie of bis time passed almost stiaight thioiijh the 
stai Castoi , foi winch the date has been woiked out as 546 A D 
Secondly, the astionomical event of the combin dion of the 
last day of solai Asddlia, the day of the 11th tiiln of lunai 
Asddlia and the day of the summei solstice falling on the same 
day has given us the date 541 A D , June 20 Thiidly, the date 
of the total lunai eclipse, which was most favourable for the 
observation of the moon, being conjoined with the stai Roliini 
(Aldeharan) at its end, has led to the date Nov 8 — 9, 542 A D , 
so closely conveiging to the pieceding dates All these 
findings finally fix the da^e of the gieatest of the Sanskiit 
poets at about the middle of the sixth centiny A D We have 
also shown that as the date of all the extant Hindu scientific 
stddlidntas cannot be earliei than 499 A D , Maich 21, and 
that it may even be latei than 522 A D , the dale of Kalidasa 
cannot but be about 541-546 A D , as he uses the phiase 
‘Asddliasya piasamadwase,' which cannot but mean the last 
da<^e of the solar month of Asddlia Even by the learned 
ancients such an expression, indicating the us^ of a solai month, 
was not po-^sible befoie the time of Aiyabhata I, so fai as I have 
come to leain fiom my study of Hindu astionomy foi more 
than three decades Befoie 499 A D this science was in the 
amorphous stale The Jjoh^'i Vedamga calen lar has a tiachtjon 

35-140813 
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that the five-yeaily Vedic caiendai was filai(ed from about 
1400 B C , but we have evjdenre to show that tins calculation 
was never extended beyond five years The late Mi S B- 
Diksita, in his Dlunatlyo Jiyolihidsira, page 12 j, has quoted a 
verse from the Sfinli, Ch 301, 40-47, in winch 

we find that the calendar-makers or the wise men found ‘ omitted 
years, months, half lunations and even days ’ in trying to follow' 
the five-yearly luni-solar ejelo It is a pity that nothing is on 
record to show when arose occasions toi such adjust incuts 
being made and how these wise men failed to find the J9 yeais 
01 the 141 years as the moie c 01 reel hini-solar cjclcs h} these 
processes In these calculations theie was no use of the signs 
of the zodiac and of no othci planets except the sun and the 
moon When Kalidasa u^es the solai month, we ha\e an indica- 
tion of the existence of nystiilhuc slalc of Hindu aslionomy 
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of the time of Aryabhata I, which dates fio 0 i March 21, 
499 A D 

For finally settling this point, there should be forthcoming 
epigiaphic evidence as to the use of the solar months by the 
learned Indians before the time of Aijabhata I So far as I 
have seen, I have not come across any earlier use of solar 
months in any epigraphic statements the dates are invariably 
stated in terms of the lunar months alone If we want to 
explore the possibilities of a repetition of the Mcghadrda a'^tro- 
nomical event in the period from 188 A D — 541 A D , we find 
that the only previous date tor its occurrence was 484 A D., as the 
above calculations v\ill show 

We refei the tropical longitudes of the sun to the mean 
vernal equinox of March 21, 499 A D , as this was the true 
date from which the Hindu Siddltdntic calculations are really 
started and the mean veinal equinox of the date is the true first 
point of the Hindu sphere 

It apears from the above calculations that the date 541 AD, 
June 20, may be raised by the short interval of 57 years to the 
date 484 A D , June 20, from a pure astionoimcal finding taken 
singly There are, however, at present no good reasons even 
for this small shifting of the date already aiiived at, as explained 
already It becomes quite inadmissible on a consideiation of 
our last reference in the same way 

In the list of total eclipses of the moon visible in India and 
happening near the star Ahlebaian as given in Oppol/er’s 
Cannon dei FinUanesse during the period from 400 A D to 
000 A D , we have only the following — 
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As to the eclipse of date October 27, 459 A D , there cannot 
be any conjunction of the moon with the star Rohinl (Aldebaran) 
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at its end, as botli the date anl ihe liotii aio niila\oiuable 
regal ds the eclipse of Novcnibei 6, J77 A D , it would end, 
accoiding to Oppol/ei’s Ctmnon, in lh<* ne\l day .it Ihe IJjinymi 
mean time G liom-. IG minutcb Bui as his aulhoi ily feu the 
longitude of the moon was Tl.uiscn, tlie end of (he (dipse 
would have to be shifted forw.ird by 23 .niniites lleue the 
end of the eclipse would be at G hoiiis 30 nunutc‘- of the Ujj.ijini 
meantime Tbe sunuso woiKs out as G houis 27 minutes of 
U M time, 1 c , the eclipse did not end befoie tlic siimi'-e on 
the day in quesOon K.llid.lsa could not possibly mean this 
eclipse in li’s simile in (he Sah lint aid 

Ihe peculiar lun.li eclipse on 8 — 9No\embei 312 A D , and 
the sun’s luining south on .Tune 20, 341 A D , taken togetliei 
thus fixes the date of Kalidasa about the middle of the sixth 
century A D , and this leads to the conclusion that the great 
poet and the astionomer A’'airiha weio contemporary Wo have 
also pointed out aheady that K,ltid.l‘-a indicate'- that the summer 
solstitial coluie of his time passed (hiough the stai Castor foi 
which the date becomes o4G A D 

As to Vaiaha’s date, we know that he flouii'^hed about 
ooO A B , as he moiitioiis Vrtabhala T tlOD \ D ) by name 
and is himself mentioned by Brahmagupta (628 \ D ) Amaiaja, 
tbe commentatoi of the Khamlalhdihjala of Biahmagupta, 
says that Vaiaha died in j 87 A D Hence tbe two of the 
' nine gems ’ oi tbe (ladition may be contempoiaiy but that 
they ah belonged to tbe couit of Ihe King A’lkiamadit^a may 
be wholly wnong 

As lai as I have been able to asceitain, the vei sc which 
recoids the tiadition, vi^ — 

Dhanvantaii-Ivsapanak.'imaiasiiiighasainku- 
A^etalabhatta-Gba^akaipaia-Kahdasah 
Khyato A^aiahamihiio ni patch sabhajam 
Eatnani vai Valalucl-l-na^a Ahkiamasya, 

occLiis fiidt of all m the last cbaptei of the astioiogical woik 
named the Jyotnvidubliai ana by anothei Kdlthha, who was an 
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dbtiologei — wbo'-e date cannot but be about 124.3 A D fiom the 
tollowjug consideiationb — 

In this woik in the last chaptei the authoi saj^s that the 
epoch of his work is placed at 3,068 yeais of Kah elapsed, i e , 
34 B C This cannot be the date of the authoi, as it is only 
the date from which the calculations aie staited His lule foi 
finding the distance of the oiigin of the Hindu spheie fiom the 
vernal equinox shows that this was zoo at 445 of the Saka year 
elapsed, oi 523 A D This also cannot be the date of this 
astiologer Kalidasa If we examine his lules foi finding when 
the sun and the moon would have numeiically equal decimations 
except near about conjunctions and oppositions, this yields the 
lesLilt that at tue time of this astiologei , the distance of the 
origin of the Hindu sphere fiom the vernal equinox was about 
12° This ma^es his date about 1243 A D This was also the 
finding of the late AIM Sudhakara Dvivedi in his Sanskr t 
work named Gunaha Tnianginl, page 46 This authoi can never 
be the same person as the greatest Sanskiit poet beaiing the 
same name As to the last chaptei of this astiological woik 

Pandit Dvivedi has said — 

o 

Ayamantimadhjayo gianthakita jagad-vaficanaya svayam 
viracito va kenacid itihasauabbijSena praksipta iti nihsamsayam 
ayanamsanayana-kiantisamyasadhanaii gianthasthaii vibhati 

‘ This last chaptei is eithei wntten by the authoi himself 
in oidei to deceive the woild oi that it wai inteipolated by a 
person who was ignorant of histoiy a conclusion which follows 
as a necessary corollary to the rules given in the body of the 
work for finding the distance of the origin of the Hindu sphere 
from the, vernal equinox of date, and for finding the numerical 
equality m declination of the sun and the moon excepting near 
about conjunctions and oppositions ’ 

Thus any statement of the Vikiamaditya tradition, if found 
only in the last chaptei of this astrological work, cannot be taken 
as correct The King Vikramaditya may be a mere invention 
The moot point heie iS to explore earlier and more reliable 
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aulhoiB before this tiadilion ma}. be accepted as liue Some 
of llie ‘ nine gems,’ howevei may liavc been contemjiorary 

Then again the liypotbe'^is that the ‘ VikKuna ’ eia of having 
been staited fiom o7 oi 58 BG is also of very (jiiostionaiile 
natuie, as ds oiiginal name was peiliaps not ‘ A’lkrama ’ era 
but ‘Mala\a’ oi 'Kita’eia The icidei is here leferred to 
Cbaptei XXIV, pages 2J2-'r5 

Fiom the facts stated abo\e we ma^ take it that the old name 
of the eia in question was the Vikiama eia The traditional 
king ATkramadil>a of UjjajinT is in all piobabihty a mythical 
person He cannot be identified with any of the Gupta emperors 
who assumed the title of 1 ilmmiKht^jn The now-known 
Samvat era can also haAc nothing to do with the time of 
Kalidasa 

As to the date of Krilidasa, <-0 far as w'e can icasonably 
deduce fioin the astionomical data in his works, it comes out 
as about 541-540 A D , or about the imdd'e of the sixth century 
A D , and that he is a conicmporaiy of Vairihaininiia So far 
as I have seen, the Bnding in this paper would not go against 
any epigiaphic evidence as disco\cied up to date 
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The book has come to its end but it is felt necessary to make 
some concluding lemaiks foi its tutuie ciitics in lespect of 
ceitain points 

Fust of all, as to Section I treating of the Date of the 
Bharata Battle, it may be put foiwaid that the Mahabhdrata 
IS only a gieat poem and as such, data derived from it cannot 
form any basis foi finding the Date of the Bhaiata Battle It may 
also be suggested that the Parana s should more piopeily be used 
foi the purpose In leply to this it may be said that (1) the 
necessary astionomical data can be found only from the Malid- 
hhdrata and from no otbei souice (2) In the Gaiga Samlutd 
(not yet published) there have been found more than one state- 
ment which say or indicate that the Bharata Battle was fought 
at the junction of the Kah and Dvdpara Yugas Bhattotpala has 
quoted in his commenta'iy on the Brhatsamhitd , XIII, 3^ a verse 
which runs thus — 

“At the junction of the Kah and Dvdpara ages, the seven Rsts 
were in the nahsatra Maghd , they, faithful to then austerities, 
were the protectors of the peoples ” 

Again in the Gaiga Samlntd it is also said ^ that the Malxd- 
b/iaruta heroes were living at the end of the Dvdpara age This 
“junction” of Kah and Dvdpara has been shown in pp 
35-42, as at January fO, 2454 B C The year in this Mahd- 
bhdrata cum Piirdna Kahyuga had the Winter Solstitial reckon- 
ing, in contradistinction to Aryabhata’s vernal equinoctial }ears 
The date of the Bharata Battle, as determined at 2449 B C , 
IS exactly one luni-solar cycle of five years jater than the 
Dvdpaia- Kah junction yeai of 2i5i B C This is a corroboration 

• Loc cit , page 15 

2 B A P Bengal, Manuscript, I D 20 iPort Coll ), Polio 102, 2 
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of oui finding fioin the Gauja Samliiln, which cannot be only a 
“lioem” like the Mahdhhdiata 

The Puramc evidences as to the Date of the Bharata Battle 
aie all incomplete and faulty as sho vn in Chaptei III 

The Mahdbhdnila and the Purdnas belong to the eame class 
of hteiatine tailed Jaya oi tales ol \ictoiy The following 
extiacts fio'ii the Mohdblidrata will bear this out — 

(n) Ti ?T?T^5Tr \ 

i 

IJjcT ^7^ TrfqcJTaj H^Btl 

/T(/i, 1 fi] A 03 

ib) i 

on ’?F?7TT \ 

^{yin^oii iRoii 

Adi, 62, 20 

From the first extiact we leainthat the Mnhdhhdrata contains 
the beginnings of the Pindnas and Ifthdsm (historj) In the 
Mahdbhdralii we find that only the Vdyu and Matsija Piirdnas 
aie mentioned by name The second exliatt ‘-avs positively that 
the Miihdhhdrata ilbclf is a Jaija oi a talc of Mctoiy, and it is 
the eaihest of this class of hteia'ure The Pitrdmi', aie extremely 
faulty in then dynastic lists and the summaiiseis who sta'e the 
intenal between the bath of Paiiksit and the accession of Maha- 
padma Nanda are hopelessly unieliable The Mahdbhdrata as 
a basis for finding the Date of the Bhaiata Battle has been shown 
as fai superior to the Purduas 

Last of all, it may be mged that BliTsma as a lieio in the gieat 
fight IS an impossibility — that his lying on the bed of aiiows foi 
58 nights befoie expiry in anticipation of the day following the 
winter solstice IS a solar myth The cithodox Indian \ lew is 
ranged against this allegation If we agiec that this was a myth 
we should not lose sight of the fact that the leal necessity foi 
cieating it lay in coiiectly finding the begining of the year One 
of the Judhisthiia eia, of which /eio yeai was the year of the 
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gieat battle Hence even accepting the charactei of Bhisrna 
m thfe fight at, a solai myth, the Date of the Bhaiata Battle as 
found lemains valid In ancient times the fiist day of the 
yeai was the day following the wintei solstice Even now Chiist’s 
birth-day is observed on the 25th Decembei In the first centuiy 
B C the 24th Decembei was the winter solstice day, and 
the 25th December, was the -first day of the sun’s 
northerly course, or the birth of Christ was synchi onous with 
the birth of the year In both cases the myths may also have 
been created round these great personages on the basis that 
a certain great astronomical event such as the beginning of the 
year coincided with tireir birth or death 

In Section II on Vedic Antiquity, the heliacal rising of 
different stars in different seasons has been used as a basis for the 
determination of tmre In all these cases the depression of the sun 
below the horizon, at the time of the heliacal rising of stars, has 
been uniformly taken at 18° In the ca'^e of the bright stars, 
c g , Siuus, Regtiliis etc , the sun’s depression should have been 
taken less than this amount In this connection we would say 
that we do not know how far accurate were the observers of those 
days of hoary antiquity as to the heliacal risings of stars We do 
not al=o know how far the houzon was clear in different seasons 
at Kuiuksetia the assumed centre of Vedic culture, for such 
observations and what was the necessary or accepted altitude of 
the star above the horizon in the several cases In certain case 
we have admitted possible lowering of the date by a few centui les 

I 
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SOME OPINIONS ON THE RESEARCHES EMBODIED 
.IN THE PRESENT WORK 

A 


{Exhact fwm “ Nature," January 6, 194.0, Vol 145, No 8662, 

pp 38-39) 

“SOME INDIAN ORIG-INS IN THE LIGHT OF ASTRO- 
NOMICAL EVIDENCE 

Among recent communications to the Royal Asiatic Society 
of Bengal, several dealing with details of a technical chaiactei 
in palaeogiaphical and histoiical studies bear upon points ot 
inteiest and importance in the archaeological investigation of 
the origin and development of Indian civilization ^ 

■f. ^ * 

*(r ^ V * * 

1^ 41' t “ 


Conclusions of a more surpiising character, based on astio- 
nomical evidence, have been formulated by P C Sengupta 
in a senes of papers discussing chronological and other problems 
in early Indian history The fii.st of these deals with the 
date of the Bhaiata battle, the great conflict which foims 
the central incident of that great monument of early Indian 
liteiatuie, the Mahabhaiata The date foi this battle, as 
usually accounted is indicated by thiee lines of tiaditional 
evidence at 3102-3101 B C The author, on an examination 
of one of these traditions, the evidence of the Yudhishthiia era, 
has shown that the astronomical lefeiences justify the inference 

W K As'atic Soc , Bengal, Letters 5, 6 (WSS), issued September, 1939 
Cf Chapters II, III, XIIl, IV and V of ihe present worL 
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that the gieat battle took place in 2J49 B C lie now tuins to 
examine the lemduiing two tiaditions, the '\iyabhata and the 
Puianic traditions 

The calculation depends uj)on the dating o£ the hahyuga, 
which the Mahabhaiata stales iiad jusl begun and to which the 
date hebiuaiy, 3103 BC is assigned It cannot, howcvei be 
reconciled with the astionomical Kaliynga, and is shown to be 
based upon an astionomical calculation in which conditions aie 
coirect only foi A 1) 499. when the Hindu scientific Siddhantas 
came into being It depends upon an incoiiect as^'umption of the 
position of the solstices of Pandava times and an incoiiect annual 
rate ot the piecessiou of the equinoxes \ coirected back calcula- 
tion flora conditions in the heaiens coriesponding to those 
recorded in the Mahabharata, that is conditions in the peiiod 
Pebiuai} 1924-35, gives a dale January 10 2154 B C as the 
beginning ot this Kahyuga eia and ‘2449 B C as the \eai of 
the battle 

This leads to futhei inquiry as to obseivation of the solstices 
in successn^e ages Tbis was detcimincd by the pha=cs of the 
moon in the month of Magha. a lunar month of winch the 
beginning at the present time may be flora January 3 5 to 
February 11 Tn the calendai of the Vedic Hindus, this month 
started the fne-jear cycle which began “ when the run, the 
moon and the Dhanisthas (Belphnns) cioss the heavens togethei , 
it is the beginning ot the Yuga, of the monih of Magha oi Tapas, 
of the light half and of the sun’s nojtheih course ” Flora the 
astronomical conjunctions to which refeience is made in the 
Mahabhaiata, it would appear that this reckoning eras stalled 
(traditionally by Brahma; at about 3050 B C 

There are three peculiaiities of this mouth 

( 1 ) it began with a new-moon near Delphinis , ( 2 )_ the 
full-moon was neai Pegulus , (31 tiie last quaiter was conjoined 
with Antaies Such a month did not come every 5 eai, but it 
was the standard month of Magha In oui own times, it occuiied 
in 1924 during Februaiy 5 — Maich 5, a 3 ear which foi the purpose 
of this investigation is taken as the gauge yeai 
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Eefeiences in the Bialnnamc and othei works dnectlj state 
or indicate the wintei solstice of successive Vedic periods From 
these astronomical references fixing the position of the moon in- 
relatioif to the winter solstice and the beginning of the month of 
Magha, a matter of ritual importance in connection with the 
3 ear-long and other sacrifices, it has been possible to fix b}^ 
calculation back from the corresponding conditions in recent 
j-ears a senes of dates beginning with 3550 B C , the earliest 
date of the age of the Biahmanas, and covering a period of 1450 
years with a possible error of 400 years It was thus during this 
period that the Biahmamc literature developed 

Next IS considered Madhu-vidya oi the science of Spring, . 
which as here interpreted is real]}, tiie knowledge of the celestial 
signal for the coming of spring, addressed to the Asvins, wbo are 
identified with a and Arietis, the prominent stars in the 
Asvini cluster Ihe three stars, a, /3 and y Aiietis, form a 
constellation which is likened to the head of a horse The 
Asvins are spoken of in several passages^! the Rigveda as riding 
in the heavens in their triangular, tbree-whseled, and spring-' 
fieaiing chariot 

Fioin certain lefeiences it would seem that when the car ol 
the Asvins first becomes visible at dawn, spring began at some 
place in the latitude of Kuiuksetia in the Punjab The jealously 
guarded Madhu-vid 3 'a or “ science of Spring ” was thus nothing 
but knowledge of the celestial signal of the advent of Spring — 
the heliacal rising oi a, /3 and y Arietis 

By astioiiomical calculation it can be shown that this event 
at the latitude mentioned took place at, say 4000 B 0 Hence it 
IS beyond question that the Vedic Hindus could find accurately 
the beginning of winter, spimg and all seasons of the 3 fear 

The earliest epigraphic evidence of Vedic chronology from 
cuneiform inscriptions referring to India and other gods of the 
horse riding Khan i or Mitanni dates Horn about 1400 BC In 
the absence of fuitnei epigraphic evidence, it is pointed out, this 
definite finding of the astronomical evidence derived from the 
literature as to the antiquity and chronology of the Ved&s must 
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be allowed to stand ]l est.ibiishe'^, it is maintained, that the 
civilization of the Vedic Hindus was cailiei than that of the 
Indus Valley as evidenced by the leinaios at Mahenjo-daio, 

Pinallj, in “When India became Maghavan,’’ IMi Sen- 
gupta turns to the relation of the Vcdic god India, (he “ shedder 
of lain ” and “ wielder of the thundeiboU,” to tlie summei 
solstice The leferences to this god in (he IIig\cda when dncstcd 
of all allegoiy, suggest that he is the god of the summer solstice, 
while the clouds as leineseiited bj' a demon are unwilling to 
yield u^j then wateiy store until assailed by the thundeibolt 
hulled by the god 

The monsoons which bung the lains usually burst about June 
22, and theie is usually a diought vihich lasts for about a month 
before the monsoon comes The demon Susm (diought) is killed 
by India The fight with Vritia oi Ahi, the cloud demon, is thus 
an annual alfaii which takes place when the sun enters the 
suminei solstice Indra withdiawing his laingiving (oi annual) 
bow with the coming of »utumn 

When did India become the Jayer of Vritia^ The answer 
given by the Eigveda is when Indra bv the rising of Maghas 
became Maghavan Maghas to us must be (he constellation 
Maghas consisting of ", )/, y, /i, and e Leonis at the heliacal 
using of which the sun leached (he summei soKlice at the latitude 
ot Kuruksetra tlat dU N ) This it is shown must have happened 
in 4170 B C ” 


B 

Sk} and Telescope, Vol I No j March, 1012 
Haivaid College Obseivatoiy, Cainbiidge, Mass 
Page 10 News and Notes 

“ ECLIPSE OE JULY 26, 3028 B C ^ 

Astionomy has come to the aul of the histoiian m determining 
the time of the eailiest known Ai3an colonisation in India 
According to P C Sengupta (Jouiuai of the Eoyal Asiatic Society 

1 Cj Chapter IX of the present work. 
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of Bengal foi August, 1941), this began about 3900 B C A solai 
eclipse, desciibed mthe Kigveda, had been observed by Atii, one 
of the earliest settlers m the noithein Punjab From various 
histoiical and etymological considerations^ Sengupta deduces that 
the eclipse occurred between the yeais 4000 and 2400 B C He 
then lists five other conditions that must be satisfied in the 
determination of the actual date 

It must have been a central eclipse, taking place on the day 
of the Summer Solstice or the following day Ti must have ended 
during the fourth quarter of the day at nieiidiaii of Kuiuksetia 
It was observed from a cave at l\ie foot of a snowcapped peak, 
either the Himalayas or the Karakoram range Finally, at the 
place where Atii was, the eclipse did dot reach totality 

Among the 22 central solar eclipses that occurred near the 
Summer Solstice w’tbin the given time interxal, theie is one and 
only one that fulfils all of the required conditions inferred from 
the Eigveda That one occniied on July 26, 3928 B C (Julian 
Calendar) 

Sengupta’s painstaking researches thus place the date of the 
first settlement of Aryans in India earlier than previous investi- 
gators believed To most Americans, whose ancestry can be 
traced but a few hundred years,' observations made at so early an 
epoch might appear to have a purely mythological value It is a 
source of satisfaction to find that they conform with astro- 
nomically predictable facts.” 
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that Jfr Sen Gupta will continu(> tlio aahiablc work of research which ho has so 
Mieccssfulh stariod 


The 8cgi/;irar, 
Uiitvcr<:itij of Calriitia, 
Senate ll<nm, Cnirutta 


lours fuithfiilK, 
M N MASUD 




Royal Obsebvatobl, 

Geeenwich SB 10, 
5th Apiil, 1948 

Ref Qo I 

Youe Rfl Pub 910/47 

The Registbab, 

Calcutta Uni\ EESiT-i , 

Calcutta, Ikdi^ 

Deab Sib, 

I have read with much interest the copy of Anmnt Indian Chronology by 
Professor P C Sengupta \\hich accompanied your letter of the 9th February 
The subject of early Indian Chronology is one with which I have little fami 
harity and I have no Imowledge of the Rigveda Nevertheless I cannot fail 
to be impressed by the scholarship shown by Professor Sengupta and by the 
skill with which he has interpreted the astronomical references in the early 
^vritings It IS very appropriate that such a work should have been published 
by the Calcutta University Press 

I shall be glad to have the volume for my library and for future reference 
on matters concerning early Indian Chronology 

* Yours faithfully, 

H SPENCER JONES, 

Astronome) Royal 


VEDIC DATES 

Ancient Indian Chronology By Prabodhchandra Sengupta (University of 
Calcutta Rs 15 ) 

This book IS the result ot lesearch under the auspices of Calcutta University 
The Vedas and post vedic classical literature are full of astrononucal references 
which, stripped of allegory and anecdote, throw light on the remote'origms of 
Eastern thought and civilization Prof Sengupta’s approach is scientific , he 
uses spherical mathematics to separate fact from legend, tradition from his 
torical evidence Naturally, his methods demand from readers more than a 
nodding acquaintance with both the classics and astronomy 

From the astronomical data in the Mahabharata and examination of the 
traditions connected with it, the author fixes the date of the Bharata battle at 
2449 B C , which contradicts the Aryabhata tradition He declares that the 
Vedic Hmdus lived in India, and Kurukshetra was the centre of Vedic culture 
Other conclusions are that the earliest Itnown Aryan colonization of India began 
about 3900 B 0 , the Sanskrit hteiature known as the Brahmanas began to be 
formed about 3550 B C , the Gupta and the Valabhi eras are the same, 319 A D 
being the zero year , and theie are many other assertions, viz , the fixmg of Sri 
Krishna’s birthday (luly 21, 2501 B C ), or the date of Kahdas (641 46 A D ) 

Statesman, March 7, 1948 
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Ancient Indian Chronology B-j Pnhodliclnndn Scnsiwti (Unnei^ih of 
Calciiln) Es 15 

In this book, the problem of Ancient Indian Chronologj Ins been dealt with 
accoiding to methods that arc soIcl\ islionomital and thus nccessaiily scientific 
'Ihe l)ook is dnidcd into foiii sections, viz , (1) The dite of the Bhaiatta battle, 

(2) Vedic antlqult^ , (3) Buhiinna Chronology and (1) The Indian Bias 
In section 1, the authoi finds the d U of tlie Bhanili battle as the yeai 2449 
BC He bises his finding on ceifain lunisolii jihenoincna desciibed in the 
battle books of the Mahahhaiata, The astionoiiiical cilculations carried out be 
the ^^rlter has shown that in the year 2140 BC, ill the phenomena described 
did actua'h take place Ihis finding about the \eii of the Bharata battle is 
confirmed bi the Vriddha Garga tiadition about Ihe Yudhishthiia era, and also 
by the calculation of the planet-ary positions on certain dates in the leii 2440 BC , 
irid the calculated date of yudhishthira s consecrition foi Ihe As^amedha sacrifice 
The beginning of the Kali Yiiga as referred to in the Jlahabhaiata and the 
Pur mas has been ascertained to he 2154 BC 

The Vedic antiquity has been dealt with in the section 2 The supeiioi 
limit to the culture of the Vedic Hindus is shown to be about 4000 B C 
Examination of the data lelating to ceitain astionoinical phenomena m the 
Vedis has shown that these e\ents took place about the years 3500, 3250, 3050 
2034 and 2154 B C The date of Vainadexa has been estimated to be 2414 B C , 
and lint of Dirghatamas and the King Bharata of the lunar race, 2025 BC 

The section 3 deals with the dates of the Biabinanas or the Vedic ritual 
literature The Brahmana period extends from that of the Tindya and the 
Taiininixa Brahminas, “circa” 1G25 BC to the Maitii Upanishad and the 
Vedanga m 1800 and 1100 B C , and Bandhyana Srauta Sutra, Satapatha and 
Taittinya Brahmanas in about 000 and 760 B C The tune indications in the 
Katyayana and Apastamba Srauta Sulias correspond to about 025 BC 

Some of the Indian eras hni'e been inycsligafcd in the section 4 On 
consideration of the eclipses mentioned in the Samyiilta Kikiya, it has been 
found that Gautama Buddha died about 551 BC, fiom which jeai the Nii-vana 
ora IS reckoned according to the tradition amongst the Buddhists in CiCylon and 
Burma The 7ern year of the Gupta eia has been deteimined to be 310 oi 
310 20 AD In the last chapter the authoi inyesligafes the date of Kalidasa 
It his been slioyrn that the great poet Ined about the yeni 550 AD 

The hook under renew contains some original aslionoimeal methods that are 
applicable to the chronology of ancient exents The application of these methods 
hv the author to Ancient Indian Chronology has thrown a flood of light on the 
lelatiyelv unknown prehistoric and early historic periods of Hindu cinlisation 
This IS a unique publication of outstanding meiit as published un to date 
As a research yvork it xmII compaie fayoiirably yiith those of Jacobi, Tilak and 
Dikshit The author has done ungrudging labour entailed in eoiroboiating his 
fimdings The researches in the present yiork hne been thoroughgoing This 
piihlieation yyill be of great help to future icseaich students in this line 

Uiiultiilhnv fiiaiHlard, Tub/ 25, 7bf9 
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